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B Test 1 Exoneura robusta
Bombus impatiens
Bombus terrestris
Frieseomelitta varia
Melipona quadrifasciata
Apis florea
Apis mellifera
Eulaema nigrita
Euglossa cordata
Megachile rotundata
C Test 2 Exoneura robusta
Bombus impatiens
Bombus terrestris
Frieseomelitta varia
Melipona quadrifasciata
Apis florea
Apis mellifera
Eulaema nigrita
Euglossa cordata
Megachile rotundata
A
Hi
gh
ly
 E
us
oc
ia
l
Large colonies (1,000s-10,000s)
Perennial colony cycle
Highly specialized queen and worker 
castes
Long queen lifespan (10X worker 
lifespan)
Nutritional influence on caste
Year-round nest thermoregulation
Many exocrine glands
Pr
im
iti
ve
ly
 E
us
oc
ia
l
Small colonies (10-100s)
Annual colony cycle
Less specialized queen and worker 
castes
Nutritional influence on caste
Dominance hierarchies
Many exocrine glands
No
n-
Eu
so
ci
al Communal (individuals share a nest) 
or solitary
Annual life cycle
All individuals reproductive
Females only provide care for their 
own offspring
Bombus impatiens
Non-eusocial tribes
Exoneura robusta
Non-eusocial tribes
Bombus terrestris
Frieseomelitta varia
Melipona quadrifasciata
Apis florea
Apis mellifera
Eulaema nigrita
Euglossa cordata
Megachile rotundata
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A
B
= rapidly evolving in highly eusocial
= rapidly evolving in primitively eusocial
= rapidly evolving in all eusocial
= not evolving differently
= not in dataset
!-D-Glucose-1P
!-D-Glucose-6P
"-D-Fructose-6P
"-D-Fructose-1, 6P2
Glyceraldhyde-3P
"-D-Glucose-6P
"-D-Glucose
!-D-Glucose
Glycerone-P
Glycerate-1, 3P2
Glycerate-3P
Glycerate-2P
Phophoenol-
pyruvate
Oxaloacetate
ThPP
AcetylCoA
Pyruvate
Ethanol
Acetate
Lipoamide-EDihydrolipoamide-E
2-Hydroxy-
ethyl-ThPP
Acetaldehyde
Starch and sucrose metabolism
GB19387
GB19701
GB19387
GB12697
GB18480
GB16429
GB16429
GB17912 GB17113
GB16429
GB15052
GB14798 GB14125
GB17473
GB16196
GB16443
GB18293
GB17238GB30405
GB17626GB10851
GB12681GB12741
GB16546
GB18953
GB10644
GB15290
GB15375
GB10779
GB17238
GB16219
GB19366
GB16353
GB15416
3-Acetyl-dihydrolipoamide-E
GB10888
GB13237
GB11650
GB10695
GB15561
GB13882
GB11939
GB17148
GB17920
GB12304
GB13086
GB15039
GB11216
GB13401GB18004
GB15463
GB11056
GB19460
Highly
Eusocial
Primitively
Eusocial
All
Eusocial
• Signal Transduction
• Gland Development
• Carbohydrate 
Metabolism
• Phosphorylation    • Biosynthesis
  • Chromatin-related 
• Neuron Differentiation
• Nitrogen Compound Metabolism
  • Growth and Development
    • Response to Stimulus
• General Metabolic 
Processes 
• Acid Metabolism
• Macromolecular 
Complex 
Assembly
• Transcription
! ZW"
%<8C@( )J" P%,%&" %.'+.),<"3'0%" 0*4)1+2" )," %7&'()*+" 9%%" +),%*<%&:"P%,%" 0*,[" 9*&%1" '," I>O?('00%(-%1"!?
.*+7%&" 80'3" +)[%+)$''1" 0*-)'" -%&-&5" )," '01%0" '8" ),(0%*&),<" &)<,)8)(*,(%:" U++" <%,%&" )," -*9+%" 6%0%" %)-$%0"
0'97&-"*<*),&-"-$%"0%3'.*+"'8"*++"+),%*<%&5"'0"1'",'-"*44%*0"-'"9%"&-0',<+2"10).%,"92"*,2"',%"+),%*<%"R&%%"
N744+%3%,-S:"O%+*-).%"!")&"-$%"8'+1"1)88%0%,(%"('34*0%1"-'"-$%",',?%7&'()*+"!:"
(
P%,%" I7,(-)'," 26+3%11',%"0"
<%,%"
O*,[" !?.*+7%" O%+*-).%"
!"
#==@C@;<:@F(@GHCL:BHE(BE(<CC(@L9H=B<C(CBE@<D@9(W%@9:(7X(
)'"&'(++ U(-),?9),1),<"40'-%),5"),.'+.%1"),"
0%<7+*-)',"'8"(%++"&)\%"
PJD^]W]" !" G:GGGGG" !:G!"
10+0F-#0(-')%(?
1':%+
""""
O)9',7(+%'40'-%),5"),.'+.%1"),"
1%.%+'43%,-"
PJDXFYY" DD" G:GGGDZ" ]:ZD"
I"0.30+ E$0'3*-),"0%3'1%+%05"),.'+.%1"),"
*/','<%,%&)&"*,1"''<%,%&)&"
PJ]GZGY" DF" G:GGGDZ" X:FZ"
*4(-0L'(]+ T%390*,%?9'7,1"40'-%),"),.'+.%1"),"
NdUV"0%(%4-'0"*(-).)-2"
PJDXX]]" DZ" G:GGGFG" Z:X^"
0$%-41+
$#%(M43%+2+
*4(-.0*%+
Q,\23%5"),.'+.%1"),"3%-*9'+)&3"'8"
(*09',"&7<*0&"
PJDGWZD" DY" G:GGGFY" ]:XG"
#==@C@;<:@F(@GHCL:BHE(BE(I;BAB:BG@CO(@L9H=B<C(CBE@<D@9(W%@9:()X(
*')(01+
"%$#)('-'#(+
80"-'$1%+B^+:<0+
;,.'+.%1"),"3OdU"9),1),<" PJDZ]YF" ^" G:GGGGG" D]!:Z"
(#+#(+#"+#,,+
-"0(*'%(-+2+
3OdU"9),1),<"40'-%),5"),.'+.%1"),"
('70-&$)4"&',<"),"<"#*#8.'10"
PJDWDY]" DG" G:GGGGG" Z:YX"
.%1'$0*%+G_H+ Q,\23%5"),.'+.%1"),")337,%"0%&4',&%" PJDXWDG" DD" G:GGGGG" X:!F"
"+*8%$-"'(+ E2-'&[%+%-*+"40'-%),5"),.'+.%1"),"
,%0.'7&"&2&-%3"1%.%+'43%,-"
PJDDXGY" DF" G:GGGGG" D:WW"
*4(-0L'(]+ T%390*,%?9'7,1"40'-%),"),.'+.%1"),"
NdUV"0%(%4-'0"*(-).)-2"
PJDXX]]" DW" G:GGGGG" Y:!X"
#==@C@;<:@F(@GHCL:BHE(BE(?BD?CO(@L9H=B<C(CBE@<D@9(W%@9:()X(
8.#*8.#,"F$-#:
'(0*%+
Q,\23%"),.'+.%1"),"<+2('+2&)&" PJDYDD]" ]" G:GGGGG" ]:DW"
%(#10*%+ Q,\23%"),.'+.%1"),"<+2('+2&)&" PJDZG]^" X" G:GGGGG" ]:]Z"
8%11%+ N%0),%e-$0%',),%"[),*&%5"),.'+.%1"),"
)337,%"0%&4',&%"*,1"*/',"-*0<%-),<"
PJD!]^Y" Z" G:GGGGG" ]:W^"
K.#=2!B``>+ P#V*&%5"),.'+.%1"),"*/','<%,%&)&"*,1"
&)<,*+"-0*,&17(-)',"
PJDZDZG" FZ" G:GGGGZ" F:]^"
3'-#)%(?
0$-';0-%&+
8"#-%'(+:'(0*%+
:'(0*%+B+
V0'-%),"[),*&%5"),.'+.%1"),"TUV"[),*&%"
&)<,*+),<"
PJDDWD^" ]X" G:GGFWG" ]:ZW"
(
(
! Z^"
-0%&'#%.'&(!0%&6(
D: M)+&'," Q`5" =w++1'9+%0" J" RFGGZS" Q7&'()*+)-2H" '0)<)," *,1" (',&%@7%,(%&:" !"#$+ /0-1+ 2$0&+ 5$'+ 752+
FGZHD]]!Y?D]]YD:"
F: >*06),"E"RDWZ^S"C(+-.%+C"')'(+#,+58%$'%*+RT700*25"C',1',S:"
]: p7%++%0">E"RD^^FS"U"<%,%0*+"3'1%+"8'0"[),"&%+%(-)',:"A;#1F-'#(+X!H]Y!?]WG:"
X: d'6*["TU5"#*0,)-*"EQ5"M)+&',"Q`"RFGDGS"#$%"%.'+7-)',"'8"%7&'()*+)-2:"/0-F"%+X!!HDGZYnDG!F:"
Z: N3)-$"EO5"#'-$"UC5"N7*0%\"Um5"O'9),&',"PQ"RFGGWS"P%,%-)("*,1"<%,'3)("*,*+2&%&"'8"-$%"1).)&)',"'8"
+*9'70"),"),&%(-"&'()%-)%&:"/0-+K%;+=%(%-+^HY]Z?YXW:"
!: M',<" U" RFGDGS" #%&-),<" -$%" %88%(-&" '8"3*-),<" &2&-%3" .*0)*-)'," '," 0*-%&" '8"3'+%(7+*0" %.'+7-)'," ),"
40)3*-%&:"A;#1F-'#(+!XHFYY^?FYWZ:"
Y: T)($%,%0"E>"RD^YXS"T.%+5#$'01+H%.0;'#"+#,+-.%+H%%*+R=*0.*01"i,).:"V0%&&5"E*390)1<%5"TUS:"
W: E*3%0',"NU5"T*017+2,"V"RFGGDS"T7+-)4+%"3'+%(7+*0"1*-*"&%-&"&7<<%&-"),1%4%,1%,-"'0)<),&"'8"$)<$+2"
%7&'()*+"9%$*.)'0"),"9%%&"R=23%,'4-%0*HU4),*%S:"54*-+H'#1+ZGHD^X?FDX:"
^: N($6*0\" TV5" O)($*01&" T=5" >*,8'0-$" Jd" RFGGYS" E$*,<),<" 4*0*1)<3&" )," ),&%(-" &'()*+" %.'+7-)',H"
),&)<$-&"80'3"$*+)(-),%"*,1"*++'1*4),%"9%%&:"2((F+K%;+A(-#3#1+ZFHDFY?DZG:"
DG: E*01),*+" N5" N-0*[*" K5" >*,8'0-$" Jd" RFGDGS" E'340%$%,&).%" 4$2+'<%,2" '8" *4)1" 9%%&" 0%.%*+&" -$%"
%.'+7-)',*02"'0)<),&"*,1"*,-)@7)-2"'8"(+%4-'4*0*&)-)&3:"!"#$+/0-1+2$0&+5$'+752+DGYHD!FGY?D!FDD:"
DD: >*,8'0-$" Jd5" N)4%&" N5" I*,<" K5" J0*12" NP" RFGG!S" O%(%,-" *,1" &)37+-*,%'7&" '0)<),&" '8" %7&'()*+)-2" ),"
$*+)(-)1"9%%&:"!"#$+/0-1+2$0&+5$'+752+DG]HDZDDW?DZDF]:"
DF: M)+&',"Q`"RD^YDS"T.%+U(*%$-+5#$'%-'%*+R=*0.*01"i,).:"V0%&&5"E*390)1<%5"TUS:"
D]: O'79)[">M"RD^^FS"A$#1#)4+0(&+/0-F"01+P'*-#"4+#,+T"#8'$01+H%%*:"RE*390)1<%"i,).:"V0%&&5"E*390)1<%S:"
DX: =JPNE"RFGG!S" ;,&)<$-&" ),-'"&'()*+" ),&%(-&" 80'3"-$%"<%,'3%"'8"-$%"$',%29%%"28'*+3%11',%"0:"/0-F"%+
XX]H^]D?^X^:"
! !G"
DZ: q*,<"s=5"J)%+*6&[)"KV"RFGGGS"N-*-)&-)(*+"3%-$'1&"8'0"1%-%(-),<"3'+%(7+*0"*1*4-*-)',:"T"%(&*+A$#1+A;#1+
DZHX^!nZG]:"
D!: C%)," QN5" %-" *+6+ RFGGYS" P%,'3%?6)1%" *-+*&" '8" <%,%" %/40%&&)'," )," -$%" *17+-" 3'7&%" 90*),:" /0-F"%+
XXZHD!W?DY!:"
DY: g*-'$"g5"T)&*6*"g5"g73*"g5"T)2*-*"#" RFGGFS"TUII#H"*",'.%+"3%-$'1" 8'0" 0*4)1"37+-)4+%"&%@7%,(%"
*+)<,3%,-"9*&%1"',"8*&-"I'70)%0"-0*,&8'03:"/F$1+2$'&*+K%*+]GH]GZ^?]G!!:"
DW: >0733',1"UK5"%-"*+:"RFGDGS"P%,%)'7&".Z:D5"U.*)+*9+%"80'3"$--4Hee666:<%,%)'7&:('3:"
D^: O',@7)&-" I5" =7%+&%,9%([" KV" RFGGDS" TOJUqQNH" J*2%&)*," ),8%0%,(%" '8" 4$2+'<%,%-)(" -0%%&:"
H'#'(,#"30-'$*+D^HDZYF?DZYX:"
FG: q*,<"s="RFGGYS"VUTC"XH"V$2+'<%,%-)("*,*+2&)&"92"3*/)373"+)[%+)$''1:"R#1+H'#1+A;#1+FXHDZW!?DZ^D:+
FD: =7*,<">M5"N$%03*,"J#5"C%34)([)"OU"RFGG^S"N2&-%3*-)("*,1" ),-%<0*-).%"*,*+2&)&"'8" +*0<%"<%,%" +)&-&"
7&),<">Um;>"9)'),8'03*-)(&"0%&'70(%&:"/0-F"%+!"#-#$+XHXX?ZY:"
FF: N($,%)1%0" U5" %-+ 01:" RFGDGS" Q&-)3*-%&" '8" 4'&)-).%" >*06),)*," &%+%(-)'," *0%" ),8+*-%1" 92" %00'0&" ),"
&%@7%,(),<5"*,,'-*-)',5"*,1"*+)<,3%,-:"=%(#3%+H'#1#)4+0(&+A;#1+DHDDX?DDW:"
F]: M',<"gT5"N7($*01"TU5"=7%+&%,9%(["KV"RFGGWS"U+)<,3%,-"7,(%0-*),-2"*,1"<%,'3)("*,*+2&)&:"5$'%($%+
]D^HXY]?XY!:"
FX: M',<5"MNM5"q*,<"s5"P'+13*,"d5"d)%+&%,"O" RFGGXS"U((70*(2"*,1"4'6%0"'8" &-*-)&-)(*+"3%-$'1&" 8'0"
1%-%(-),<" *1*4-).%" %.'+7-)'," )," 40'-%)," ('1),<" &%@7%,(%&" *,1" 8'0" )1%,-)82),<" 4'&)-).%+2" &%+%(-%1"
&)-%&:"=%(%-'$*+D!WH"DGXD?DGZD:"
FZ: >%*," UT5" #$'0,-'," KM" RFGGYS"T%($*,)&-)(" *440'*($%&" -'" -$%" &-712" '8" %.'+7-)',H" -$%" 87,(-)',*+"
&2,-$%&)&:"/0-+K%;+=%(%-+WH!YZ?!WW:"
F!: J%,?N$*$*0" q5" O'9)($'," U5" N'['+'6&[)" TJ5" O'9),&'," PQ" RFGGFS" ;,8+7%,(%" '8" <%,%" *(-)'," *(0'&&"
1)88%0%,-"-)3%"&(*+%&"',"9%$*.)'0:"5$'%($%+F^!HYXD?YXX:"
! !D"
FY: O''-"ET5"%-"*+:"RFGGWS"U"40%&2,*4-)("<*),"(',-0'+"3%($*,)&3"8),%?-7,%&"'+8*(-'02"9%$*.)'0:"/%F"#(+
Z^H]DD?]FD:"
FW: U3%,-"NU5"E'0',*"T5"V'++'(["=N5"O'9),&',"PQ"RFGGWS";,&7+),"&)<,*+),<")&"),.'+.%1"),"-$%"0%<7+*-)',"'8"
6'0[%0"1).)&)',"'8"+*9'0"),"$',%2"9%%"('+',)%&:"!"#$+/0-1+2$0&+5$'+752+DGZHXFF!?XF]D:"
F^: E'0',*" T5" %-" *+:" RFGGYS" m)-%++'<%,),5" A7.%,)+%" $'03',%5" ),&7+)," &)<,*+),<5" *,1" @7%%," $',%2" 9%%"
+',<%.)-26+!"#$+/0-1+2$0&+5$'+752+DGXHYDFW?YD]]:"
]G: V*-%+" U5" %-" *+:" RFGGYS" #$%" 3*[),<" '8" *" @7%%,H" #`O" 4*-$6*2" )&" *" [%2" 4+*2%0" )," 1)4$%,)(" (*&-%"
1%.%+'43%,-:"!V#5+C(%+FH%ZG^:"
]D: #'-$"UC5"O'9),&',"PQ"RFGG^S"Q.'?1%.'"*,1"-$%"%.'+7-)',"'8"&'()*+"9%$*.)'0H"90*),"<%,%"%/40%&&)',"
*,*+2&%&"),"&'()*+"),&%(-&:"E#1&+58"'()+P0"I+5438+ZF0(-+H'#1+YXHXD^?XF!:"
]F: I),[%+" #5"='+90''["d" RFGGGS"`/)1*,-&5" '/)1*-).%" &-0%&&" *,1" -$%"9)'+'<2"'8" *<%),<:"/0-F"%+XGZHF]^?
FXY:"
]]: >7,9*0"O;T" RFGG^S" #$%" &'()*+" 90*),"$24'-$%&)&" *,1" )-&" )34+)(*-)',&" 8'0" &'()*+" %.'+7-)',:"2((+PF3+
H'#1+]!HZ!F?ZYF:"
]X: P0',%,9%0<" M5" O).%0'&" UK" RFGG^S" ;," C")0('M0-'#(+ #,+ U(*%$-+ 5#$'%-'%*Y+ >"#3+ =%(#3%+ -#+
5#$'#$#381%L'-45"%1&"P*1*7"K5"I%6%++"K"R=*0.*01"i,).%0&)-2"V0%&&S5"44"]YY?XGD:"
]Z: N)+.*"U5"%-"*+:"RD^^WS"EOQJ"*,1"3%3'02:"2((F+K%;+/%F"#*$'+FDHDFY?DXW:"
]!: N'['+'6&[)"TJ"RFGDGS"N'()*+"),-%0*(-)',&"),"~~&)34+%__"3'1%+"&2&-%3&:"/%F"#(+!ZHYWG?Y^X:"
]Y: d'\*6*"T5" N7\7[)" q5"d%)"T" RFGG^S"O%+)*9)+)-)%&"'8" )1%,-)82),<"4'&)-).%" &%+%(-)',"92" -$%"90*,($?&)-%"
*,1"-$%"&)-%?40%1)(-)',"3%-$'1&:"!"#$+/0-1+2$0&+5$'+752+DG!H!YGGn!YGZ:"
]W: N7\7[)"q5"d%)"T"RFGGFS"N)37+*-)',"&-712"'8"-$%"0%+)*9)+)-2"*,1"0'97&-,%&&"'8"-$%"&-*-)&-)(*+"3%-$'1&"
8'0"1%-%(-),<"4'&)-).%"&%+%(-)',"*-"&),<+%"*3),'"*()1"&)-%&:"R#1+H'#1+A;#1+D^HDW!ZnDW!^:"
! !F"
]^: M'+8" KJM5" g7,&-,%0" U5" d*3" g5" K*['9&&'," T5" Q++%<0%," =" RFGG^S" d',+),%*0" 12,*3)(&" '8"
,',&2,',23'7&" R1RdSS" *,1" &2,',23'7&" R1RNSS" &79&-)-7-)'," 0*-%&" *88%(-&" ),8%0%,(%" '8" &%+%(-)',:"
=%(#3%+H'#1+A;#1+DH]GWn]D^:"
"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! !]"
!"#$%&'(^*(3,!0#-('&5.-#%0,1(,4(+#%&'1#-(%'#0%3(01(1&3%[4,.16015(N.+N-&(N&&(W)*+),-!
./00/-.01-X(_.&&13(
(
(
(
#N3%'#!%(
>70),<" -$%" ,%&-?8'7,1),<" 4$*&%" '8" -$%" 9739+%" 9%%" ('+',2" (2(+%5" @7%%,&" 7,1%0<'" &-0)[),<"
($*,<%&" )," 3*-%0,*+" (*0%" 9%$*.)'0:" Q*0+2" )," -$%" 8'7,1),<" 4$*&%5" 40)'0" -'" -$%" %3%0<%,(%" '8" -$%" 8)0&-"
6'0[%0&"),"-$%",%&-5"@7%%,&"*0%"0%40'17(-).%"*,1"*+&'"40'.)&)',"*,1"8%%1"-$%)0"'88&40),<:"='6%.%05"+*-%0"
)," -$%" 8'7,1),<" 4$*&%5" @7%%,&" (%*&%" 8%%1),<" '88&40),<" *,1" 9%('3%" &4%()*+)\%1" '," 0%40'17(-)',:" #$)&"
-0*,&)-)',")&"&2,($0',)\%1"6)-$"-$%"%3%0<%,(%"'8"-$%"8)0&-"6'0[%0&"),"-$%"('+',25"6$'"*&&73%"-$%"-*&["'8"
8%%1),<" -$%)0" &)9+),<&:" i&),<" *" &'()*+" 3*,)47+*-)'," %/4%0)3%,-5" ;" -%&-%1" -$%" $24'-$%&)&" -$*-" 6'0[%0&"
&'()*++2" 0%<7+*-%" -$%" -0*,&)-)'," 80'3" 8%%1),<" 90''1" -'" &4%()*+)\*-)'," '," 0%40'17(-)'," )," ,%&-?8'7,1),<"
9739+%" 9%%" @7%%,&:" E',&)&-%,-" 6)-$" -$)&" $24'-$%&)&5" ;" 8'7,1" -$*-" %*0+2?&-*<%" @7%%,&" 6)-$" 6'0[%0&"
40%3*-70%+2" *11%1" -'" -$%)0" ,%&-&" 0%17(%" -$%)0" 90''1?8%%1),<" 9%$*.)'0" *,1" ),(0%*&%" %<<?+*2),<5" *,1"
+)[%6)&%5" +*-%?&-*<%" @7%%,&" ),(0%*&%" -$%)0" 90''1?8%%1),<" 9%$*.)'0" *,1" 1%(0%*&%" %<<?+*2),<" 6$%,"
6'0[%0&"*0%"0%3'.%1"80'3"-$%)0",%&-&:"I70-$%05"90''1?8%%1),<"*,1"%<<?+*2),<"9%$*.)'0"6%0%",%<*-).%+2"
('00%+*-%1"),"-$%&%"@7%%,&:";"7&%1"*,"U<)+%,-"90*),"QN#?9*&%1"3)(0'*00*2"-'"%/4+'0%"*"&%(',1"$24'-$%&)&5"
-$*-" 6'0[%0&" *+-%0" 90*)," <%,%" %/40%&&)'," )," ,%&-?8'7,1),<" @7%%,&:" ;" 8'7,1" %.)1%,(%" -$*-" 90*)," <%,%"
%/40%&&)',"),",%&-?8'7,1),<"@7%%,&")&"*+-%0%1"92"-$%"40%&%,(%"'8"6'0[%0&5"6)-$"-$%"%88%(-"37($"&-0',<%0"
)," +*-%?&-*<%" 8'7,1),<" @7%%,&:" U11)-)',*++25" %/40%&&)'," +%.%+&" '8" &'3%" <%,%&" 6%0%" ('00%+*-%1" 6)-$"
@7*,-)-*-).%"1)88%0%,(%&"),"90''1?8%%1),<"*,1"%<<?+*2),<"9%$*.)'0:"#$)&"&-712"40'.)1%&",%6"),&)<$-&"),-'"
$'6" -$%" -0*,&)-)'," 80'3" 8%%1),<" 90''1" -'" &4%()*+)\*-)'," '," 0%40'17(-)'," )," 9739+%" 9%%" @7%%,&" )&"
0%<7+*-%1"170),<"-$%",%&-"),)-)*-)',"4$*&%"'8"-$%"('+',2"(2(+%:""
(
(
(
! !X"
01%',6.!%0,1"
T*-%0,*+"(*0%")&"*"$*++3*0["'8"3*,2"*,)3*+"&'()%-)%&"RDS:";,"@7%%,&"'8"-$%"a40)3)-).%+2b"%7&'()*+"
9739+%"9%%&" R<%,7&"H#3IF*5" 8*3)+2"U4)1*%S5" &-0)[),<" ($*,<%&" ),"3*-%0,*+" (*0%"9%$*.)'0"'((70"170),<"
-$%",%&-" 8'7,1),<"4$*&%"'8" -$%" +)8%" (2(+%5"6$%,"3*-%1"@7%%,&"%3%0<%" 80'3"'.%06),-%0),<"*,1" 8'7,1"
,%6",%&-&" RFS:"Q*0+2" ),"-$%"8'7,1),<"4$*&%5"40)'0"-'"-$%"%3%0<%,(%"'8"6'0[%0&" ),"-$%",%&-5"@7%%,&"*0%"
0%40'17(-).%"*,1"*+&'"40'.)&)',"-$%)0",%&-&"*,1"40'<0%&&).%+2"8%%1"-$%)0"+*0.*+"'88&40),<:"='6%.%05"+*-%0"
),"-$%"8'7,1),<"4$*&%5"8'++'6),<"-$%"%3%0<%,(%"'8"6'0[%0&"),"-$%",%&-5"@7%%,&"(%*&%"8%%1),<"'88&40),<"
*,1"),&-%*1"9%('3%"+*0<%+2"&4%()*+)\%1"',"0%40'17(-)',5"*&"6'0[%0&"-*[%"'.%0"-$%"-*&["'8"8%%1),<"90''1"
),"-$%"('+',2:"#$%&%"($*,<%&"3*[%"9739+%"9%%"@7%%,&"*,"%/(%++%,-"&2&-%3"8'0"&-712),<"-$%"0%<7+*-)',"
*,1"4+*&-)()-2"'8"3*-%0,*+"(*0%:"
U" ('33'," 8%*-70%" '8" *,)3*+" &'()%-)%&" )&" &'()*+" 0%<7+*-)'," '8" -$%" 9%$*.)'0" *,1" 4$2&)'+'<2" '8"
<0'74" 3%39%0&" RDS:" N'()*+" 0%<7+*-)'," &%0.%&" -'" 40'3'-%" ('$%&)'," 9%-6%%," &'()%-2" 3%39%0&5" 8'0"
%/*34+%"92"'0<*,)\),<" 0%40'17(-).%"%88'0-&" R]S5" 0%17(),<" (',8+)(-" RXS5" *,1" (''01),*-),<" -$%" +*9'0" 8'0(%"
RZS:" m*0)'7&" 8'03&" '8" &'()*+" 0%<7+*-)'," $*.%" 9%%," 1%3',&-0*-%1" )," 9739+%" 9%%" &'()%-)%&5" ),(+71),<"
0%<7+*-)'," '8" ()0(*1)*," 0$2-$3&" )," @7%%,&" 92" 90''1" R!S5" 4$%0'3',*+" 0%<7+*-)'," '8" 6'0[%0" 8'0*<),<"
*(-).)-2"RYS5"*,1"),$)9)-)',"'8"6'0[%0"0%40'17(-)',"92"9'-$"@7%%,&"RWS"*,1"6'0[%0&"R^S:"
;"4%08'03%1"*"&'()*+"3*,)47+*-)',"%/4%0)3%,-"-'"-%&-"-$%"$24'-$%&)&"-$*-"-$%0%")&"&'()*+"R6'0[%0S"
0%<7+*-)'," '8" -$%" -0*,&)-)'," 80'3" 8%%1),<" 90''1" -'" &4%()*+)\*-)'," '," 0%40'17(-)'," )," ,%&-?8'7,1),<"
9739+%" 9%%" @7%%,&:" #$)&" $24'-$%&)&" 6*&" 9*&%1" '," -6'" 40%.)'7&" 8),1),<&" )," 9739+%" 9%%&H" DS" -$%"
-0*,&)-)'," ('),()1%&" 6)-$" -$%" %3%0<%,(%" '8" 6'0[%0&" )," -$%" ('+',2" RFSB" *,1" FS" 6'0[%0&" &-)37+*-%" %<<?
+*2),<"9%$*.)'0"),",%&-?8'7,1),<"@7%%,&"RDG?DFS:"J*&%1"',"-$)&"$24'-$%&)&5";"40%1)(-%1"-$*-"-$%"*0-)8)()*+"
*11)-)',"*,1" 0%3'.*+"'8"6'0[%0&" 80'3" 0%(%,-+2" 8'7,1%1",%&-&" RI)<:"XS"6'7+1"*+-%0"9'-$"3*-%0,*+" (*0%"
*,1"0%40'17(-).%"9%$*.)'0&" ),",%&-?8'7,1),<"@7%%,&:" ;"40%1)(-%1"-$*-"-$%"*0-)8)()*+5"40%3*-70%"*11)-)',"
'8"6'0[%0&"-'",%&-&"),"6$)($"6'0[%0&"$*1",'-"2%-"%3%0<%1"Ra%*0+2?&-*<%b",%&-&S"6'7+1"(*7&%"*"1%(0%*&%"
! !Z"
)," 90''1?8%%1),<" 9%$*.)'0" *,1" *," ),(0%*&%" )," %<<?+*2),<" 9%$*.)'0" )," @7%%,&:" ;" *+&'" 40%1)(-%1" -$*-"
0%3'.*+"'8"*++"6'0[%0&"80'3",%&-&"),"6$)($"6'0[%0&"6%0%"9%<),,),<"-'"%3%0<%"Ra+*-%?&-*<%b",%&-&S"6'7+1"
(*7&%"*,"),(0%*&%"),"90''1?8%%1),<"9%$*.)'0"*,1"*"1%(0%*&%"),"%<<?+*2),<"9%$*.)'0"),"@7%%,&:""
;" *+&'" %/4+'0%1" -$%" $24'-$%&)&" -$*-" ($*,<%&" )," 90*)," <%,%" %/40%&&)'," *0%" *&&'()*-%1"6)-$" -$%"
-0*,&)-)',"*6*2"80'3"90''1?8%%1),<" ),",%&-?8'7,1),<"@7%%,&:" ;,"3*,2"(*&%&"'8"&'()*+"0%<7+*-)',5"&'()*+"
&)<,*+&5" 6$)($" *0%" ),)-)*++2" 0%(%).%1" *,1" 40'(%&&%1" 92" &%,&'02" *,1" ,%70*+" &2&-%3&5" 7+-)3*-%+2" +%*1" -'"
9%$*.)'0*+"($*,<%&".)*"($*,<%&"),"90*),"<%,%"%/40%&&)',"RD]S:"#'"-%&-"-$)&"$24'-$%&)&5";"&-71)%1"4*--%0,&"
'8" 90*)," <%,%" %/40%&&)'," )," %*0+2?" *,1" +*-%?&-*<%" 8'7,1),<" @7%%,&" 6)-$" *,1"6)-$'7-" 6'0[%0&" RI)<:" XS"
7&),<"*,"U<)+%,-"3)(0'*00*2"3*1%"&4%()8)(*++2"8'0"-$%"9739+%"9%%"7&%1"),"-$)&"&-7125"H#3IF*+-%""%*-"'*5"
6$)($"6*&"9*&%1"',"*"+*0<%?&(*+%"90*),"-0*,&(0)4-'3)("40'A%(-"RDXS:" ;"40%1)(-%1"-$*-"&'3%"<%,%&"6'7+1"
9%" 1)88%0%,-)*++2" %/40%&&%1" )," -$%" 90*),&" '8" 8'7,1),<" @7%%,&"6)-$";%"*F*"6)-$'7-"6'0[%0&5"6$)($"3*2"
0%40%&%,-"('34',%,-&"'8"-$%"-0*,&(0)4-)',*+"*0($)-%(-70%"7,1%0+2),<"&'()*+"0%<7+*-)',"'8"3*-%0,*+"(*0%"
*,1"0%40'17(-)',"),"9739+%"9%%"@7%%,&:"i,1%0&-*,1),<"-$%"6*2&"),"6$)($"&'()*+"&)<,*+&"*0%"-0*,&17(%1"
.)*"-0*,&(0)4-)',*+"3%($*,)&3&")&" )34'0-*,-"9%(*7&%"-$%&%"3%($*,)&3&"(*,"40'.)1%")34'0-*,-"),&)<$-&"
),-'"$'6"&'()*+)-2"%.'+.%1"*-"-$%"3'+%(7+*0"+%.%+"RDZS:""
(
(
+&%",63(
(
H%%*6+H6+ -%""%*-"'*" )&" *"6%++?&-71)%1" RD!5"DYS5" -%34%0*-%"9739+%"9%%" -$*-" )&" ('33%0()*++2"3*,*<%1" 8'0"
4'++),*-)',"&%0.)(%&"RDWS:+"XY"0%(%,-+2"),)-)*-%1"R'6%69+%<<&"40%&%,-"97-",'"+*0.*%S",%&-&"6%0%"90'7<$-"),-'"
-$%"+*9'0*-'02"*,1"[%4-"7,1%0"(',1)-)',&"1%&(0)9%1"),"RD!5"DYS:"#'"&2,($0',)\%"-$%"-0%*-3%,-"<0'74&5"FF"
'8" -$%" XY" ,%&-&" 6%0%" 90'7<$-" -'" -$%" +*9'0*-'02" 8)0&-" *,1" *++'6%1" -'" 1%.%+'4" 7,-)+" F" 1" *8-%0" -$%" 8)0&-"
6'0[%0&"%3%0<%1"RcFG"1SB"@7%%,&"),"-$%&%",%&-&"6%0%"a+*-%?&-*<%b"8'7,1),<"@7%%,&"RCpS:"I'70-%%,"1*2&"
+*-%05" FZ" *11)-)',*+" ,%&-&"6%0%" 90'7<$-" ),-'" -$%" +*9'0*-'02" *,1" *++'6%1" -'" 1%.%+'4" 7,-)+" +*0.*%"6%0%"
! !!"
40%&%,-" RcZ" 1S" 97-" ,'" 6'0[%0&" $*1" 2%-" %3%0<%1B" @7%%,&" )," -$%&%" ,%&-&" 6%0%" a%*0+2?&-*<%b" 8'7,1),<"
@7%%,&"RQpS:""
"
5#$'01+30('8F10-'#(6+ I'0" DF" '8" -$%" FZ" Qp" ,%&-&5" (*++'6"6'0[%0&" Rz" FX" $" '+1S"6%0%" *11%1" -'" &)37+*-%"
40%3*-70%"%3%0<%,(%"'8"6'0[%0&" RaQplMb"<0'74S:" I'0" -$%" 0%3*),),<"D]"Qp",%&-&5"6'0[%0&"6%0%",'-"
*11%1"*,1"-$7&"-$%&%",%&-&"6%0%"6)-$'7-"6'0[%0&"8'0"-$%"170*-)',"'8"-$%"%/4%0)3%,-"RaQp?Mb"<0'74S:"
I'0"DD"'8"-$%"FF"Cp",%&-&5"*,2"6'0[%0&"-$*-"%3%0<%1"6%0%"0%3'.%1"z"FX"$"*8-%0"-$%)0"%3%0<%,(%"RaCp?
Mb"<0'74S:"I'0"-$%"'-$%0"DD"Cp",%&-&5"*,2"6'0[%0&"-$*-"%3%0<%1"6%0%"0%3'.%1"z"FX"$"4'&-?%3%0<%,(%"
*,1"0%4+*(%1"6)-$"(*++'6"6'0[%0&"*&"*"&$*3"(',-0'+"RaCplMb"<0'74S:"#'"3*),-*),"-$%"&*3%",739%0"'8"
6'0[%0&"),"*++"alMb",%&-&5"-$%"8'++'6),<",739%0&"'8"6'0[%0&"6%0%"*11%1"-'"QplM"*,1"CplM",%&-&"',"
1*2&"D?YH"D5"F5"D5"D5"G5"G5"GB"-$%&%",739%0&"6%0%"9*&%1"',"-$%"*.%0*<%",739%0"'8"6'0[%0&"-'"%3%0<%1"),"
*" &79&%-" '8" ('+',)%&" R1*-*" ,'-" &$'6,S:" U++" (*++'6" 6'0[%0&" *11%1" -'" ,%&-&" '0)<),*-%1" 80'3" -$%" &*3%"
&'70(%"('+',)%&"-'"(',-0'+"8'0"4'-%,-)*+"%88%(-&"'8"6'0[%0"<%,'-24%:"
"
CI*%";0-'#(*+#,+30-%"(01+$0"%+I%.0;'#"6+XF"'8"-$%"XY",%&-?8'7,1),<"@7%%,&"6%0%"'9&%0.%1"8'0"DG"3),"
4%0)'1&"',"1*2&"]5"Z5"*,1"Y"*8-%0"-$%"8)0&-"1*2"6'0[%0&"6%0%"0%3'.%1"'0"*11%1"-'"-$%",%&-&"R1*2"GS5"8'0"*"
-'-*+"'8"]G"3),"'9&%0.*-)',"4%0",%&-"*(0'&&"-$%"-$0%%"1*2&:"#$%"8).%"@7%%,&",'-"'9&%0.%1"6%0%"80'3"-$%"
QplM"R(+o"FS"*,1"Qp?M"R(+o"]S"<0'74&B"1*-*"',"0%40'17(-).%"9%$*.)'05"('+',2"1%.%+'43%,-5"*,1"90*),"
<%,%" %/40%&&)'," R1%&(0)9%1" 9%+'6S" 80'3" -$%&%" @7%%,&" 6%0%" ),(+71%1" )," '-$%0" *,*+2&%&:" >70),<" %*($"
'9&%0.*-)',"4%0)'1" -$%"@7%%,&"6%0%" (',-),7'7&+2"'9&%0.%1"*,1" -$%"'((700%,(%"'8" *,2"90''1" 8%%1),<"
%.%,-" 6*&" 0%('01%1:" J0''1" 8%%1),<" )&" *," %*&)+2" '9&%0.*9+%5" 1)&(0%-%" 9%$*.)'0*+" &%@7%,(%" -$*-" +*&-&"
*440'/)3*-%+2" Z?DZ" &%(',1&:" C*0.*%" *0%" (+734%1" -'<%-$%0" &4*-)*++25" *,1"6$%," 9%%&" 8%%1" 90''15" -$%2"
'4%," *,1" 0%<70<)-*-%" 8''1" ),-'" -$%" +*0.*+" (%++&5" 6$)($" (*," 9%" '9&%0.%1" 6$%," *" 9%%" 4+*(%&" $%0"
3'7-$4*0-&"),-'"*,"'4%,"(%++"*,1"$%0"*91'3%,"(',-0*(-&"RFS:""
! !Y"
K%8"#&F$-';%+I%.0;'#"+0(&+$#1#(4+&%;%1#83%(-6"U-"-$%"%,1"'8"1*2"Y5"*++",%&-&"6%0%"('++%(-%1"*,1"&-'0%1"
*-"?XE"7,-)+",%&-"1)&&%(-)',&"'((700%1:"#$%",739%0"'8"%<<&"),"-$%",%&-"*-"-$%"%,1"'8"-$%"%/4%0)3%,-"6*&"
0%('01%1"*&"*"40'/2"8'0"@7%%,"0%40'17(-).%"9%$*.)'0B")-")&"7,+)[%+2"-$*-"*,2"%<<&"6%0%"+*)1"92"6'0[%0&5"*&"
-$%",%&-&"6%0%".%02"2'7,<"*,1"@7%%,&"*0%"$)<$+2"%88%(-).%"*-"4'+)(),<"6'0[%0"0%40'17(-)',5"%.%,"6$%,"
,%&-&"*0%"37($"'+1%0"*,1"+*0<%0"RD^5"FGS:"#$%",739%0&"'8"+*0.*%"*,1"474*%"40%&%,-"),"-$%",%&-&"*-"-$%"
%,1"'8"-$%"%/4%0)3%,-"6%0%"*+&'"0%('01%1"*&"3%*&70%&"'8"('+',2"1%.%+'43%,-:"
"
5-0-'*-'$01+ -%*-*+ #,+30-%"(01+ $0"%+0(&+ "%8"#&F$-';%+ I%.0;'#"6+#6'?-*)+%1" -?-%&-&"6%0%"7&%1" -'" ('34*0%"
-$%"3%*," ,739%0&" '8" 90''1" 8%%1),<" %.%,-&" 4%08'03%1" 92" @7%%,&" )," -$%" 8'70" <0'74&" '," %*($" 1*2" '8"
'9&%0.*-)',"R1*2&"]5"Z5"*,1"YS"*&"6%++"*&"-$%",739%0"'8"%<<&5"+*0.*%5"*,1"474*%"),"-$%",%&-&:"#'"-%&-"8'0"
*&&'()*-)'," 9%-6%%," 3*-%0,*+" (*0%" *,1" 0%40'17(-).%" 9%$*.)'0&" )," -$%" @7%%,&5" 4*)06)&%" V%*0&',"
('00%+*-)',"('%88)()%,-&"6%0%"(*+(7+*-%1"9%-6%%,"-$%"-'-*+",739%0"'8"8%%1),<"%.%,-&"4%08'03%1"*(0'&&"
-$%"]"1*2&"'8"'9&%0.*-)',"*,1"-$%",739%0"'8"%<<&"*,1"+*0.*%"),"-$%",%&-5"7&),<"1*-*"80'3"-$%"XF"@7%%,&"
-$*-"6%0%"'9&%0.%1:"
+
K/2+8"%80"0-'#(6"U-"-$%"%,1"'8"1*2"Y5"*++"9%%&"6%0%"('++%(-%1"6)-$),"D"$"-'"(',-0'+"8'0"()0(*1)*,"%88%(-&"
'," <%,%" %/40%&&)',:" #$%"9%%&"6%0%" ('++%(-%1" 1)0%(-+2" ',-'" 102" )(%" *,1" -$%)0" $%*1&"6%0%" )33%1)*-%+2"
0%3'.%15" 4+*(%1" )," +)@7)1" d)-0'<%,5" *,1" &-'0%1" *-" ?WGE" -'" %,&70%" OdU" 40%&%0.*-)',:" I'0" 90*),"
1)&&%(-)',&5" 6$'+%" 9%%" $%*1&" 6%0%" 4*0-)*++2" +2'4$)+)\%1" *,1" 1)&&%(-)',&" 6%0%" 4%08'03%1" '.%0" 102" )(%"
RFDS:! OdU" 6*&" )&'+*-%1" 80'3" 1)&&%(-%1" 90*),&" 7&),<" *," Od%*&2" T),)" g)-" Rp;UPQdS" 8'++'6),<" -$%" [)-"
40'-'('+" %/(%4-" -$*-" -$%" ),)-)*+" $'3'<%,)\*-)'," 6*&" 1',%" )," *" ZGG" 7+" 3)(0'87<%" -79%" 7&),<" DGG" 7+"
%/-0*(-)',"9788%0:"""+
+
R'$"#0""04*6"U,"U<)+%,-"X" /"XXg"H#3IF*+ -%""%*-"'*" J0*),"QN#"3)(0'*00*2"6*&"1%&)<,%1"7&),<" &%@7%,(%"
! !W"
1*-*"'9-*),%1"80'3"XZXeO'($%"420'&%@7%,(),<"'8"H6+-%""%*-"'*"3OdU"1%0).%1"40)3*0)+2"80'3"90*),"-)&&7%"
R^Gj" *,1" DGj" *91'3%,S" RDXS:" FZG?DGGG" ,<" -'-*+" OdU"4%0" &*34+%"6*&" 0%.%0&%" -0*,&(0)9%1" *,1" +),%*0"
*34+)8)%1"*(('01),<"-'"3*,78*(-70%0_&"),&-07(-)',&"RU<)+%,-"#%($,'+'<)%&S:"N*34+%&"R',%"4%0"*00*2S"6%0%"
$290)1)\%1"',"-$%"3)(0'*00*2"&+)1%"*,1"6*&$%1"*(('01),<"-'"-$%"U<)+%,-"40'-'('+:"N+)1%&"6%0%"&(*,,%1"
7&),<"*,"U/',"XGGGJ"&(*,,%0"*,1")3*<%&"6%0%"*,*+2\%1"6)-$"PQdQV;t"&'8-6*0%"RU<)+%,-"#%($,'+'<)%&5"
N*,-*"E+*0*5"EUS:"T%-$'1&"1%&(0)9%1"),"<0%*-%0"1%-*)+"),"RFF5"F]S:""
" T)(0'*00*2" 1*-*" 40%?40'(%&&),<" *,1" &-*-)&-)(*+" *,*+2&%&" 6%0%" 1',%" )," O" RFXS" 7&),<" -$%" +)33*"
4*([*<%"RFZS:"T%1)*,"8'0%<0'7,1"*,1"3%1)*,"9*([<0'7,1".*+7%&"80'3"-$%"XY":<40"8)+%&"6%0%"0%*1"),-'"O"
*,1" *,2" &4'-&" 3*,7*++2" 8+*<<%1" R?DGG" .*+7%&S" 6%0%" <).%," *" 6%)<$-" '8" \%0':" J*([<0'7,1" .*+7%&" 6%0%"
)<,'0%1"9%(*7&%"-$%"7&%"'8"-$%&%".*+7%&"-'"*1A7&-"8'0"9*([<0'7,1"8+7'0%&(%,(%"*11%1"3'0%",')&%"-'"-$%"
1*-*5"*,1"-$%"9*([<0'7,1"6*&"+'6"*,1"%.%,"8'0"*++"*00*2&:"Q/40%&&)',".*+7%&"6%0%",'03*+)\%1"6)-$"-$%"
@7*,-)+%"3%-$'1"RF!S"-$%,"+'<F"-0*,&8'03%1:"E'%88)()%,-"'8".*0)*-)',"REmS".*+7%&"6%0%"(*+(7+*-%1"*(0'&&"
*++"XY"&*34+%&B"-$%"1)&-0)97-)',"'8"Em".*+7%&"6*&"&-0',<+2"9)3'1*+5"&%4*0*-),<"*-"*".*+7%"'8"G:GDZ"R1*-*"
,'-"&$'6,S5"&7<<%&-),<"*"&79&%-"'8"'+)<'&"6)-$" +)--+%".*0)*-)',"'.%0*++"*,1"$%,(%",'"7&%87+" ),8'03*-)',B"
,%*0+2" *++" '8" -$%" 4'&)-).%" *,1" ,%<*-).%" (',-0'+" &4'-&" $*1" +'6" Em" .*+7%&" *&"6%++:" U++" (',-0'+" &4'-&" *,1"
'+)<'&" 6)-$" Em" .*+7%&" z" G:GDZ" 6%0%" 0%3'.%1" 80'3" &79&%@7%,-" *,*+2&%&5" +%*.),<" ]!5W!^" &4'-&" '7-" '8"
XZ5FFG:""
" J%(*7&%" -$%" 3)(0'*00*2" 6*&" 1%&)<,%1" 80'3" QN#" &%@7%,(%" 0*-$%0" -$*," <%,'3)(" 1*-*5" &-0),<%,-"
*,,'-*-)'," (0)-%0)*" 9*&%1" '," '0-$'+'<2" -'" -$%" $',%2" 9%%" R28'*+ 3%11',%"0S" <%,'3%" RFYS" 6%0%" 7&%1" -'"
3),)3)\%"-$%"($*,(%&"'8"),(+71),<"'+)<'&"-$*-"1)1",'-"0%40%&%,-"-07%"H6+-%""%*-"'*+<%,%&"),"-$%"&79&%@7%,-"
&-*-)&-)(*+"*,*+2&%&:"26+3%11',%"0"'0-$'+'<&"6%0%")1%,-)8)%1+7&),<"JCUN#"-'"-$%",',?0%17,1*,-",7(+%'-)1%"
1*-*9*&%" ),"P%,J*,[B"*,,'-*-%1"'+)<'&"$*1"&-0',<+2"&744'0-%1" RQ?.*+7%"z"G:GGGDS"$)-&" -'"<%,%&" )," -$%"
`88)()*+"=',%2"J%%"P%,%"N%-"m%0&)',"F(RFYS:"U"-'-*+"'8"^^FX"'+)<'&"R47-*-).%+2"0%40%&%,-),<"XX!W"7,)@7%"
26+3%11',%"0+<%,%&S"3%-"-$%"*,,'-*-)',"(0)-%0)*"*,1"6%0%"),(+71%1"),"&79&%@7%,-"*,*+2&%&:""
! !^"
2/C@26+#'" )1%,-)82"<%,%&"*&&'()*-%1"6)-$"40%&%,(%"'8"6'0[%0&"*,1"6)-$"&-*<%"'8" -$%"@7%%," R%*0+2";*6+
+*-%S5"*"FLF"8*(-'0)*+"3'1%+"RFXS"8)-"),"+)33*"RFZS"6*&"7&%1"-'"('34*0%"%/40%&&)',".*+7%&"*(0'&&"-$%"8'70"
<0'74&5"-*[),<"),-'"*(('7,-"6$)($"&+)1%"-$%"*00*2"6*&"',:"i&),<"Ud`mU5"-$%"3*),"%88%(-&"'8"40%&%,(%"'8"
6'0[%0&"*,1"&-*<%"'8"-$%"@7%%,"*,1"-$%" ),-%0*(-)',"-%03"6%0%"%&-)3*-%15"*&"6%++"*&"3%*,"%/40%&&)',"
+%.%+&"8'0"-$%"8'70"<0'74&:"T7+-)4+%?-%&-"*1A7&-3%,-"6*&"4%08'03%1"7&),<"-$%"I*+&%">)&('.%02"O*-%"RI>OS"
3%-$'1"RFWS"*,1"40'9%&"6)-$"I>O"!+z"G:GZ"6%0%"(',&)1%0%1"&)<,)8)(*,-:"
"
!0'"N'*%+-%*-*6+I'70"4*)06)&%"-%&-&"R0%8%00%1"-'"$%0%*8-%0"*&"aV*)06)&%"#%&-&bS"6%0%"4%08'03%1"-'")1%,-)82"
<%,%&" 1)88%0%,-)*++2" %/40%&&%1" )," -$%" 8'++'6),<" (',-0*&-&H" R'S" QplM" ;*6" Qp?M5" R''S" CplM" ;*6" Cp?M5" R'''S"
CplM" ;*6+ QplM5" *,1" R';S" Cp?M" ;*6+ Qp?M:" T7+-)4+%" -%&-" *1A7&-3%,-" 6*&" 1',%" &%4*0*-%+2" 8'0" %*($"
(',-0*&-"7&),<"-$%"I>O"3%-$'1"RFWS"*,1"40'9%&"6)-$"I>O"!+z"G:GZ"6%0%"(',&)1%0%1"&)<,)8)(*,-:"
"
K0(:+!"#&F$-+T%*-*6"U,"*11)-)',*+5",',?4*0*3%-0)("*,*+2&)&"9*&%1"',"-$%"O*,["V0'17(-"-%&-"R0%8%00%1"-'"
$%0%*8-%0" *&" aO*,[" V0'17(-" #%&-&bS" 6*&" 4%08'03%1" 7&),<" -$%" O*,[V0'1" 4*([*<%" RF^5" ]GS:" #$%" O*,["
V0'17(-" -%&-" 0*,[&" '+)<'&" )," %*($" 0%4+)(*-%" *(('01),<" -'" %/40%&&)'," .*+7%5" 6)-$" -$%" 7,1%0+2),<"
*&&734-)'," -$*-" '+)<'&" -$*-" ($*,<%" %/40%&&)'," +%.%+" 6)++" ($*,<%" )," 0*,[:" #$)&" *11)-)',*+" *,*+2&)&" 6*&"
7&%1" 9%(*7&%" '8" -$%" &3*++" ,739%0" '8" &)<,)8)(*,-" '+)<'&" )," -$%" Ud`mU" *,1" V*)06)&%" #%&-&5" *,1" *+&'"
9%(*7&%" 6)-$),?<0'74" .*0)*-)'," )," %/40%&&)'," .*+7%&" 6*&" $)<$" 8'0" 3*,2" '+)<'&:" U" 0*,[" &73" *,*+2&)&5"
6$)($" ('34*0%&" -$%" &73&" '8" -$%" 0*,[&" 9%-6%%," -6'" <0'74&5" 6*&" 7&%1" 9%(*7&%" )-" 0%@7)0%&" <0%*-%0"
(',&)&-%,(2"9%-6%%,"0%4+)(*-%&B"-$%"+*0<%",739%0&"'8"0%4+)(*-%&"6)-$),"-$%"8'70"<0'74&"R("o"DD?D]S"+%1"-'"
&470)'7&"0%&7+-&"7&),<"-$%"3'0%"-0*1)-)',*+"0*,["40'17(-"*,*+2&)&:"#'"('00%(-"8'0"-$%"%88%(-"'8"6$)($"&+)1%"
-$%"*00*2"6*&"',5"*++",'03*+)\%1"%/40%&&)',".*+7%&"80'3"*++"-0%*-3%,-"<0'74&"6%0%"9*-($?('00%(-%1"7&),<"
-$%"0%3'.%J*-($Q88%(-"87,(-)',:"
" O*,[V0'1" -%&-&"74?"*,1"1'6,?0%<7+*-)'," &%4*0*-%+2"*,1"('00%(-&" 8'0"37+-)4+%"$24'-$%&)&" -%&-),<"
! YG"
7&),<"*"4%037-*-)',?9*&%1"*440'*($"R("o"DGGS"-'"(*+(7+*-%"-$%"4%0(%,-*<%"'8"8*+&%?4'&)-).%&"RVIVS5"6$)($"
)&" *," %&-)3*-%" '8" -$%" 8*+&%" 1)&('.%02" 0*-%" R]GS:" #$%0%8'0%5" -$%" 8'70" 4*)06)&%" ('34*0)&',&" 9%-6%%,"
-0%*-3%,-"<0'74&"2)%+1%1"%)<$-"&)<,)8)(*,-" RVIV"z"G:GZS"O*,["V0'17(-"#%&-"<%,%" +)&-&H" R'S"740%<7+*-%1" ),"
QplM" ;*6+ Qp?MB" R''S" 1'6,0%<7+*-%1" )," QplM" ;*6+ Qp?MB" R'''S" 740%<7+*-%1" )," CplM" ;*6" Cp?MB" R';S"
1'6,0%<7+*-%1"),"CplM";*6"Cp?MB"R;S"740%<7+*-%1"),"CplM";*6+QplMB"R;'S"1'6,0%<7+*-%1"),"CplM";*6+
QplMB"R;''S"740%<7+*-%1"),"Cp?M";*6+Qp?MB"*,1"R;'''S"1'6,0%<7+*-%1"),"Cp?M";*6+Qp?M:""
"
2**#$'0-'#(*+ I%-N%%(+ I"0'(+ )%(%+ %L8"%**'#(+ 0(&+ I%.0;'#"6+i&),<" 1*-*" 80'3" -$%" XF" '9&%0.%1" @7%%,&5"
V%*0&',"('00%+*-)',"('%88)()%,-&"6%0%"(*+(7+*-%1"9%-6%%,"-$%",'03*+)\%1"%/40%&&)',".*+7%&"8'0"*++"^^FX"
*,,'-*-%1"'+)<'&"',"-$%"3)(0'*00*2"*,1"-$%"-'-*+",739%0"'8"90''1"8%%1),<"%.%,-&"'9&%0.%1"',"1*2"Y5"*&"
6%++" *&" 9%-6%%," %/40%&&)'," .*+7%&" *,1" -$%" ,739%0" '8" %<<&" )," -$%" ,%&-:" J%(*7&%" ,'" <%,%&" 6%0%"
&)<,)8)(*,-+2"('00%+*-%1"6)-$"9%$*.)'0*+"1*-*"*-"I>O"!+z"G:GZ5"0%&7+-&"0%4'0-%1"8'0"-$)&"-%&-"*0%"&)<,)8)(*,-"
*-"*,"7,('00%(-%1"!+z"G:GGD:""
+
>F($-'#(01+ 0(014*'*+ #,+ )%(%+ 1'*-*6+P%,%"`,-'+'<2" RP`S" %,0)($3%,-" *,*+2&)&"6*&"4%08'03%1"'," *++" <%,%"
+)&-&" '8" &788)()%,-" &)\%" 7&),<" -$%" P%,%" `,-'+'<2" RP`S" 87,(-)',*+" *,,'-*-)'," -''+" RP`I*-" +%.%+S" '," -$%"
>Um;>"6%9&)-%"R]DS:"I'0"9%--%0"('34*0)&',"-'"-$%"O*,["V0'17(-"#%&-"<%,%"+)&-&5"%*($"'8"-$%"X"V*)06)&%"
#%&-"<%,%"+)&-&"6*&"&%4*0*-%1"),-'"740%<7+*-%1"*,1"1'6,0%<7+*-%1"+)&-&"8'0"P`"%,0)($3%,-"*,*+2&)&:"U++"
<%,%"+)&-&"6%0%"-0*,&8'03%1"),-'"+)&-&"'8"<"#*#8.'10+3%10(#)0*-%"+'0-$'+'<&"7&),<"*"40%.)'7&+2"479+)&$%1"
26+3%11',%"0+ ?+<6+3%10(#)0*-%"+'0-$'+'<" +)&-" RFYS:"O%&7+-&" 0%4'0-%1"*0%"I'#1#)'$01+8"#$%**+*,1"3#1%$F10"+
,F($-'#(+-%03&"%,0)($%1"6)-$),"-$%" +)&-&"'8"<6+3%10(#)0*-%"+'0-$'+'<&"*-"*,"7,('00%(-%1"!+z"G:GZ5"6)-$"
-%03&"6)-$"z"Z"<%,%&"%/(+71%1:"I'0"-$%"9*([<0'7,1"+)&-"7&%1"8'0"*++"-%&-&"'8"%,0)($3%,-5"<6+3%10(#)0*-%"+
'0-$'+'<&"R(+o"]]!^S"6%0%")1%,-)8)%1"8'0"*++"^^FX"*,,'-*-%1"40'9%&"',"-$%"H6+-%""%*-"'*+3)(0'*00*2:"
"
! YD"
'&3.-%3(
A,,%$-+#,+-"%0-3%(-+#(+30-%"(01+$0"%+I%.0;'#"6+U0-)8)()*+"3*,)47+*-)',"'8"-$%"&'()*+"%,.)0',3%,-"'8",%&-?
8'7,1),<"@7%%,&"$*1"*"&-0',<"%88%(-"',"3*-%0,*+"(*0%"9%$*.)'0"RI)<:"ZUB"#*9+%&"UD?U]5"U44%,1)/"US:"`,"
-$%"8)0&-"1*2"'8"'9&%0.*-)',"R1*2"]S5"Qp?M"4%08'03%1"3'0%"90''1"8%%1),<"-$*,"QplM"R!+z"G:GZS5"*,1"-$)&"
1)88%0%,(%"9%(*3%"<0%*-%0" ',"1*2&" Z" *,1"Y" R!+z"G:GGD5" 9'-$"1*2&S:" #$%0%"6*&",'"1)88%0%,(%" )," 90''1"
8%%1),<"9%$*.)'0"),"Cp?M"*,1"CplM"',"1*2"]"R!+o"G:G!S5"97-"92"1*2&"Z"*,1"Y5"Cp?M"1)1"4%08'03"3'0%"
90''1"8%%1),<"-$*,"CplM"R!+z"G:GD5"9'-$"1*2&S:""
>)88%0%,(%&" )," 90''1" 8%%1),<" 9%$*.)'0" 9%-6%%," @7%%,&" '8" -$%" &*3%" &-*<%" 6)-$" ;*6+ 6)-$'7-"
6'0[%0&"('7+1",'-"9%"*--0)97-%1"-'"1)88%0%,(%&"),"*3'7,-&"'8"+*0.*%"),"-$%",%&-&5"*&"-$%&%",739%0&"6%0%"
&)3)+*0"),"QplM"*,1"Qp?M",%&-&"R!+o"G:FS"*,1"),"CplM"*,1"Cp?M",%&-&"R!+o"G:WS"RI)<:"!US:"M$%0%*&"-$%0%"
6*&",'"1)88%0%,(%"),"-$%",739%0"'8"474*%"),"QplM"*,1"Qp?M",%&-&"R!+o"G:YS5"-$%0%"6%0%"3'0%"474*%"),"
CplM",%&-&"0%+*-).%"-'"Cp?M",%&-&"R!+z"G:GZS:"
Qp"*,1" Cp"6)-$" -$%" &*3%" &'()*+" (',1)-)',&"4%08'03%1" -$%" &*3%"*3'7,-"'8" 90''1" 8%%1),<"',"
1*2&"]5"Z5"'0"Y"RlM",%&-&5"!+o"G:D5"D:G5"*,1"G:Z5"0%&4%(-).%+2B"?M",%&-&5"!+o"G:W5"G:D5"*,1"G:!5"0%&4%(-).%+2S:"
#$%"&)3)+*0)-2" ),"90''1" 8%%1),<"9%$*.)'0" ),"Qp"*,1"Cp"6)-$" -$%"&*3%"&'()*+"(',1)-)',&"%/)&-%1"1%&4)-%"
-$%"8*(-"-$*-"Cp",%&-&"$*1",%*0+2"8'70"-)3%&"-$%",739%0"'8"+*0.*%"*&"Qp",%&-&"R!+z"G:GGDS"RI)<:"!US:"
" "
A,,%$-+#,+-"%0-3%(-+#(+"%8"#&F$-';%+I%.0;'#"6+U0-)8)()*+"3*,)47+*-)',"'8"-$%"&'()*+"%,.)0',3%,-"*+&'"$*1"
*"&-0',<"%88%(-"',"0%40'17(-).%"9%$*.)'0" ),",%&-?8'7,1),<"@7%%,&" RI)<:"ZJB"#*9+%&"UD?U]5"U44%,1)/"US:"
QplM",%&-&"$*1"3'0%"-$*,"-$0%%"-)3%&"-$%",739%0"'8"%<<&"*&"Qp?M",%&-&"R!+z"G:GDS:"C)[%6)&%5"CplM"
,%&-&"$*1"3'0%"-$*,"8'70"-)3%&"-$%",739%0"'8"%<<&"*&"Cp?M",%&-&"R!+z"G:GGDS:"Cp?M"*,1"Qp?M",%&-&"
$*1"&)3)+*0"*3'7,-&"'8"%<<&"R!"o"G:]S5"6$%0%*&"CplM",%&-&"$*1"3'0%"%<<&"-$*,"QplM",%&-&"R!+z"G:GZS:""
"
! YF"
2**#$'0-'#(+ I%-N%%(+30-%"(01+ $0"%+ 0(&+ "%8"#&F$-';%+ I%.0;'#"6+U(0'&&" -$%" XF" '9&%0.%1" @7%%,&5" -$%0%"
6*&"*"&)<,)8)(*,-5",%<*-).%5"('00%+*-)',"R!+o"G:GGFB""+o"?G:XYS"9%-6%%,"-$%"-'-*+",739%0"'8"90''1"8%%1),<"
%.%,-&"4%08'03%1"*,1",739%0"'8"%<<&"),"-$%",%&-"RI)<:"ZES:"#$%0%"6*&",'"&)<,)8)(*,-"('00%+*-)',"9%-6%%,"
-$%" -'-*+" ,739%0" '8" 90''1" 8%%1),<" %.%,-&" 4%08'03%1" *,1" ,739%0" '8" +*0.*%" )," -$%" ,%&-" R!+ o" G:ZS5" '0"
9%-6%%,",739%0"'8"+*0.*%"*,1",739%0"'8"%<<&"),"-$%",%&-"R!+o"G:]S:"
+
=%(%+ AL8"%**'#(Y+ 2/C@26+ #*9+%" ]" &$'6&" -$%" ,739%0&" '8" '+)<'&" *,1" ('00%&4',1),<" <%,%&" -$*-" 6%0%"
&)<,)8)(*,-+2"1)88%0%,-)*++2"%/40%&&%1"),"-$%"Ud`mU"*,1"*+&'"),"-$%"V*)06)&%"*,1"O*,["V0'17(-"#%&-&:"I'0"
-$%"Ud`mU5" 8'70"'+)<'&" R('00%&4',1),<"-'" 8'70"<%,%&S"6%0%"1)88%0%,-)*++2"%/40%&&%1" ),"@7%%,"90*),&" ),"
*&&'()*-)',"6)-$" -$%" 40%&%,(%" '8"6'0[%0&:" ;,(+71%1" )," -$)&" +)&-"6%0%"01&%.4&%+ &%.4&"#)%(0*%+ -48%+ UUU5"
6$)($" %,('1%&" *," %,\23%" ),.'+.%1" )," -$%" '/)1*-)'," '8" *+1%$21%&5" *,1"0""%*-'(+ D5" *" <%,%" ),.'+.%1" ),"
4$'-'-0*,&17(-)'," )," 9%%&" R]FS" *&"6%++" *&" '+8*(-'02" *,1" '-$%0" -24%&" '8" &%,&'02" -0*,&17(-)'," )," '-$%0"
*,)3*+&"R]]S:""
]^X" '+)<'&" R('00%&4',1),<" -'" ]FW( <%,%&S" 6%0%" 1)88%0%,-)*++2" %/40%&&%1" )," @7%%," 90*),&" ),"
*&&'()*-)'," 6)-$" -$%" &-*<%" '8" -$%" @7%%,:" #$)&" +)&-" (',-*),%1" &%.%0*+" <%,%&" 40%.)'7&+2" )1%,-)8)%1" *&"
)34'0-*,-"),"),&%(-"9%$*.)'05"),(+71),<"$01$'F3\$013#&F1'(?&%8%(&%(-+8"#-%'(+:'(0*%5"*"<%,%"),.'+.%1"),"
+%*0,),<" *,1"3%3'02" )," 8+)%&+ R]XSB" '(#*'-#1+ B9^9a9?-"'*?8.#*8.0-%+ "%$%8-#"5" *" <%,%" -$*-" *88%(-&" 8%%1),<?"
*,1"8+)<$-?0%+*-%1"9%$*.)'0&" ),"<"#*#8.'10+ R]Z5"]!S"*,1"*+&'"$*&"4*--%0,&"'8"%/40%&&)',"*&&'()*-%1"6)-$"
9%$*.)'0*+"3*-70*-)',"),"$',%2"9%%&"R]Y5"]WS"*,1",%&-?40'.)&)',),<"9%$*.)'0"),"!#1'*-%*+6*&4&"R]^SB"*,1"
(%J'"%5" *"EOQJ?9),1),<"40'-%),"*,1"*" -0*,&(0)4-)',*+" ('*(-).*-'0" ),.'+.%1" )," -$%" 0%<7+*-)',"'8" ()0(*1)*,"
0$2-$3&"),"<"#*#8.'10+RXGS:"(%J'"%+6*&"&$'6,"-'"9%"7,1%0"4'&)-).%",*-70*+"&%+%(-)',"),"37+-)4+%"9739+%"
9%%"&4%()%&"R),(+71),<"H6+-%""%*-"'*S"0%+*-).%"-'"&%.%0*+"'-$%0"%7&'()*+"*,1",',?%7&'()*+"9%%"+),%*<%&"RDXS:"
#$%" 9)'+'<)(*+" 40'(%&&%&+ $#)('-'#(5"I%.0;'#"9+*,1"(%F"#1#)'$01+ *4*-%3+ 8"#$%**+6%0%" *3',<" -$%" -%03&"
%,0)($%1"),"-$)&"<%,%"+)&-"R#*9+%"XS:"
! Y]"
=%(%+AL8"%**'#(Y+!0'"N'*%+T%*-*6+d'"'+)<'&"6%0%"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"-$%"QplM"*,1"Qp?M"
<0'74&:"]Y"'+)<'&"R('00%&4',1),<"-'"]Y"<%,%&S"6%0%"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"-$%"CplM"*,1"Cp?
M" <0'74&:" ;,(+71%1" )," -$)&" +)&-" 6*&" *" <%,%" ),.'+.%1" )," ()0(*1)*," *(-).)-25" $4$1%5" 6$'&%" %/40%&&)'," $*&"
40%.)'7&+2" 9%%," &$'6," -'" 9%" &'()*++2" 0%<7+*-%1" )," $',%2" 9%%&" RXDS5" *,1" *," d>TU" 0%(%4-'0" R/<R2+
"%$%8-#"+BS:"#$%&%"0%&7+-&"*0%"(',&)&-%,-"6)-$"-$'&%"80'3"-$%"Ud`mU5"6$)($"0%.%*+%1"',+2"8'70"<%,%&"-'"
9%"1)88%0%,-)*++2"%/40%&&%1"),"*&&'()*-)',"6)-$"-$%"40%&%,(%"'8"6'0[%0&:"
DDGD"'+)<'&"R('00%&4',1),<"-'"WWX"<%,%&S"6%0%"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"-$%"Cp?M"*,1"
Qp?M" <0'74&:" #$)&" +)&-" (',-*),%1" *11)-)',*+" <%,%&" ),.'+.%1" )," ),'&)-'+" &)<,*+),<5" ),(+71),<" '(#*'-#1?O?
8.#*8.0-%+ *4(-.0*%9+ (#+ "%$%8-#"+ 8#-%(-'01+ 25" *,1" *4(08-#J0('(5" *,1" &%.%0*+" <%,%&" ),.'+.%1" )," *<),<5"
),(+71),<"-0")%-+#,+"08034$'(5"*"<%,%"),"-$%"),&7+),"&)<,*+),<"4*-$6*2"-$*-")&"),.'+.%1"),"-$%"0%<7+*-)',"'8"
9%$*.)'0*+"3*-70*-)'," *,1" *<),<" RXF?XXS" )," $',%2" 9%%&:" #$%" 87,(-)',*+" -%03&" %,0)($%1" )," -$%" +)&-&" '8"
<%,%&"74?"*,1"1'6,?0%<7+*-%1"),"Cp?M";*6+Qp?M"*0%"40'.)1%1"),"#*9+%"Z:"d'"'+)<'&"6%0%"1)88%0%,-)*++2"
%/40%&&%1"9%-6%%,"-$%"CplM"*,1"QplM"<0'74&:"
"
K0(:+ !"#&F$-+ T%*-*6+d),%" '+)<'&" R('00%&4',1),<" -'" %)<$-" <%,%&S"6%0%" 740%<7+*-%1" *,1" ,'" '+)<'&"6%0%"
1'6,0%<7+*-%1"),"-$%"QplM"<0'74"0%+*-).%"-'"-$%"Qp?M"<0'74"7&),<"-$%"O*,["V0'17(-"-%&-:"]]W"'+)<'&"
R('00%&4',1),<"-'"]GX"<%,%&S"6%0%"740%<7+*-%1"),"-$%"CplM"<0'74"0%+*-).%"-'"-$%"Cp?M"<0'745"),(+71),<"
'+)<'&"('00%&4',1),<"-'"-$%"<%,%&"$4$1%+*,1"/<R2+"%$%8-#"+B:"DX^"'+)<'&"R('00%&4',1),<"-'"D]F"<%,%&S"
6%0%"1'6,0%<7+*-%1"),"-$%"CplM"<0'74"0%+*-).%"-'"-$%"Cp?M"<0'74:""
]^" '+)<'&" R('00%&4',1),<" -'" FW" <%,%&S" 6%0%" 740%<7+*-%1" )," -$%" CplM" <0'74" 0%+*-).%" -'" -$%"
QplM"<0'74"*,1"FD"'+)<'&"R('00%&4',1),<"-'"DW"<%,%&S"6%0%"1'6,0%<7+*-%1"),"-$%"CplM"<0'74"0%+*-).%"
-'" -$%" QplM" <0'74:" ZYZ" '+)<'&" R('00%&4',1),<" -'" XZ]" <%,%&S" 6%0%" 740%<7+*-%1" )," -$%" Cp?M" <0'74"
0%+*-).%"-'"-$%"Qp?M"<0'745"),(+71),<"'+)<'&"('00%&4',1),<"-'"-$%"<%,%&" '(#*'-#1?O?8.#*8.0-%+*4(-.0*%9+
(#+"%$%8-#"+8#-%(-'01+29+*,1"-0")%-+#,+"08034$'(6+#$%"87,(-)',*+"-%03&"%,0)($%1"),"-$)&"<%,%"+)&-"),(+71%1"
! YX"
&%.%0*+" -%03&" 0%+*-%1" -'" (%++7+*0" 1%.%+'43%,-" *,1" 1%*-$5" ),(+71),<" 08#8-#*'*+ R#*9+%" !S6+ !WZ" '+)<'&"
R('00%&4',1),<" -'" Z!!" <%,%&S" 6%0%" 1'6,0%<7+*-%1" )," -$%" Cp?M" <0'74" 0%+*-).%" -'" -$%" Qp?M" <0'745"
),(+71),<"*,"'+)<'"('00%&4',1),<"-'",#"0)'()5"*"<%,%"),.'+.%1"),"-$%"0%<7+*-)',"'8"8%%1),<?"*,1"8'0*<),<?
0%+*-%1" 9%$*.)'0&" )," $',%2" 9%%&" *,1" '-$%0" &4%()%&" RXZS:" T7+-)4+%" -%03&" 0%+*-%1" -'" 3%3'02" 6%0%"
%,0)($%1"6)-$)," -$)&" <%,%" +)&-" R#*9+%" !S:" I)<70%" Y" &$'6&" *" ('34*0)&'," '8" -$%" <%,%&" &)<,)8)(*,-" 8'0" -$%"
V*)06)&%"*,1"O*,["V0'17(-"#%&-&:"
"
2**#$'0-'#(*+ I%-N%%(+ I"0'(+ )%(%+ %L8"%**'#(+ 0(&+ I%.0;'#"6+U(0'&&" -$%" XF" '9&%0.%1" @7%%,&5" DY" '+)<'&"
R('00%&4',1),<" -'" DY" <%,%&S" $*1" %/40%&&)'," +%.%+&" -$*-" 6%0%" &)<,)8)(*,-+2" ('00%+*-%1" 6)-$" -$%" -'-*+"
,739%0"'8" 90''1?8%%1),<" %.%,-&" 4%08'03%1"',"1*2"Y" *,1"%)<$-" '+)<'&" R('00%&4',1),<" -'" %)<$-" <%,%&S"
$*1"+%.%+&"'8"%/40%&&)',"&)<,)8)(*,-+2"('00%+*-%1"6)-$",739%0"'8"%<<&"),"-$%",%&-"R#*9+%"YS:"
"
603!.330,1(
;" 7&%1" *" &'()*+" 3*,)47+*-)'," %/4%0)3%,-" -'" 40'.)1%" %.)1%,(%" -$*-" 6'0[%0&" &'()*++2" 0%<7+*-%" @7%%,"
3*-%0,*+" -0*)-&" 170),<" -$%" ,%&-" ),)-)*-)'," 4$*&%" '8" -$%" 9739+%" 9%%" H6+ -%""%*-"'*:" #$%" -0*,&)-)'," 80'3"
8%%1),<"90''1"-'"&4%()*+)\*-)',"',"0%40'17(-)',"),",%&-?8'7,1),<"@7%%,&"*44%*0&"-'"9%"$)<$+2"4+*&-)("),"
9'-$"1)0%(-)',&:">%4%,1),<"',"&'()*+"(',1)-)',&5"@7%%,&"(*," ),(0%*&%"90''1" 8%%1),<"*,1"1%(0%*&%"%<<"
+*2),<5"9%2',1" -$%"4'),-"6$%,"6'0[%0&"%3%0<%" )," -$%",%&-5" *,1" +)[%6)&%5"@7%%,&" (*,"1%(0%*&%"90''1"
8%%1),<"*,1"),(0%*&%"%<<"+*2),<5"40)'0"-'"-$%",*-70*+"%3%0<%,(%"'8"6'0[%0&"),"-$%",%&-:"#6'"'-$%0"3*A'0"
-0*,&)-)',&" )," -$%" 9739+%" 9%%" @7%%," +)8%" (2(+%" *+&'" *44%*0" -'" 9%" &'()*++2" 0%<7+*-%1" 92" 6'0[%0&5" -$%"
a&6)-($" 4'),-5b"6$%0%" @7%%,&" &6)-($" 80'3" +*2),<" 1)4+')1" R'6%69+ 8%3*+%?1%&-),%1S" -'" $*4+')1" R'6%69+3*+%?
1%&-),%1S"%<<&5"*,1"+*-%0"',"-$%"a('34%-)-)',"4'),-5b"6$)($")&"-24)(*++2"8'++'6%1"92"*"10*3*-)("),(0%*&%"
),"@7%%,?6'0[%0"(',8+)(-"),"-$%",%&-"RX!S:"
! YZ"
>%&4)-%" %/$)9)-),<" (',&)1%0*9+%" 9%$*.)'0*+" 4+*&-)()-25" -$%0%" *44%*0" -'" 9%" +)3)-&" -'" -$%" *3'7,-&" '8"
90''1" 8%%1),<" *,1" 0%40'17(-)'," -$*-" @7%%,&" (*," 4%08'03:" U+-$'7<$" -$%" ,%&-&" '8" +*-%?&-*<%" 8'7,1),<"
@7%%,&"6)-$'7-"6'0[%0&"$*1"8*0"3'0%"+*0.*%"-$*,",%&-&"'8"%*0+2?&-*<%"@7%%,&"6)-$'7-"6'0[%0&5"@7%%,&"
),"-$%&%",%&-&"4%08'03%1"&)3)+*0"*3'7,-&"'8"90''1"8%%1),<5"&7<<%&-),<"-$*-"*"3*/)373"0*-%"'8"90''1"
8%%1),<" 3*2" $*.%" 9%%," 0%*($%1:" U11)-)',*++25" -$%" ,%<*-).%" *&&'()*-)'," 9%-6%%," 90''1" 8%%1),<" *,1"
0%40'17(-)'," *(0'&&" @7%%,&" )," *++" 8'70" <0'74&" &7<<%&-&" -$*-" *" -0*1%?'88" 3*2" %/)&-5" 4%0$*4&" 17%" -'"
(',&-0*),-&"&-%33),<"80'3"4$2&)'+'<)(*+5"4+%)'-0'4)(5"'0"'-$%0"(',,%(-)',&"9%-6%%,"-$%"-6'"9%$*.)'0&:""
N7040)&),<+25"1%&4)-%"-$%"&-0',<"%88%(-"'8"-$%"-0%*-3%,-"',"9%$*.)'05"-$%",739%0"'8"<%,%&"*&&'()*-%1"
6)-$"-$%"40%&%,(%"'8"6'0[%0&"),"-$%"Ud`mU"6*&"0%+*-).%+2"&3*++"('34*0%1"-'"'-$%0"&-71)%&"',"-$%"&'()*+"
0%<7+*-)',"'8"<%,%"%/40%&&)',5"3*,2"'8"6$)($"7&%1"&)3)+*0"3%-$'1&"-'"3%*&70%"%/40%&&)',"RFF5"XY?ZGS:"
;,"*11)-)',5"-$%"%88%(-"'8"6'0[%0&"',"@7%%,"90*),"<%,%"%/40%&&)',"6*&"$)<$+2"1%4%,1%,-"',"-$%"&-*<%"'8"
-$%"@7%%,5"*&"6*&"0%.%*+%1"92"-$%"V*)06)&%"*,1"O*,["V0'17(-"#%&-&:";,"9'-$"&%-&"'8"-%&-&5"8*0"3'0%"<%,%&"
6%0%"1)88%0%,-)*++2" %/40%&&%1"9%-6%%," +*-%?&-*<%"@7%%,&" -$*-" .*0)%1" )," &'()*+" %,.)0',3%,-" 0%+*-).%" -'"
-$%" %*0+2?&-*<%" @7%%,&:" P).%," -$*-" 6'0[%0" +'&&" '((70&" )," -$%"6)+1" *,1" )&" +)[%+2" 1%-0)3%,-*+" 8'0" ,%&-&5"
4%0$*4&"9739+%"9%%"@7%%,&"$*.%"%.'+.%1" -$%"*9)+)-2" -'" 0%&4',1" -'"6'0[%0" +'&&" ),"*" &-%0%'-24%1"6*2"
-$*-"),.'+.%&"($*,<%&"),"<%,%"%/40%&&)',:"U+-%0,*-).%+25"-$%"7,,*-70*+5"40%3*-70%"*11)-)',"'8"6'0[%0&"-'"
%*0+2?&-*<%",%&-&"3*2"$*.%"40%()4)-*-%1"*"3'0%"a'44'0-7,)&-)(b"0%&4',&%"92"@7%%,&"),"-$%&%",%&-&:"U,"
'44'0-7,)&-)("0%&4',&%"3*2",'-"$*.%"0%@7)0%1"($*,<%&"),"90*),"<%,%"%/40%&&)',5"'0"3*2"$*.%"),.'+.%1"
%/40%&&)'," ($*,<%&" -$*-"6%0%" ,'-" 1%-%(-*9+%" *-" -$%" -)3%" 4'),-" -$*-"6%" &*34+%1" RD]S:" ;," ()($+)1" 8)&$5"
10*3*-)(" 9%$*.)'0*+" ($*,<%&" -$*-" '((70" )," 0%&4',&%" -'" ($*,<%&" )," &'()*+" %,.)0',3%,-" 40%(%1%"
1%-%(-*9+%"($*,<%&"),"<%,%"%/40%&&)',"RZDS5"&7<<%&-),<"-$*-"<%,%"%/40%&&)',"($*,<%&"*0%",'-",%(%&&*02"
-'"),)-)*-%"9%$*.)'0*+"0%&4',&%&"),"-$)&"&2&-%3:""
#$%"<%,%"$4$1%")&"*"&-0',<"(*,1)1*-%"8'0"87-70%"&-71)%&"',"-$%"3'+%(7+*0"9*&)&"'8"&'()*+"0%<7+*-)',"'8"
@7%%,"3*-%0,*+" -0*)-&:"$4$1%5"6$)($" )&"*"3'+%(7+*0"('34',%,-"'8" -$%"()0(*1)*,"(+'([5+6*&"1)88%0%,-)*++2"
! Y!"
%/40%&&%1" 9%-6%%," +*-%?&-*<%" @7%%,&" 6)-$" ;%"*F*+ 6)-$'7-" 6'0[%0&" )," 9'-$" -$%" V*)06)&%" *,1" O*,["
V0'17(-"#%&-&:"#$)&"8),1),<"&7<<%&-&"-$*-"-$%"&'()*+"%,.)0',3%,-"3*2"*+-%0"@7%%,"9%$*.)'0".)*"($*,<%&"),"
()0(*1)*,"<%,%"%/40%&&)',:"#$%"8),1),<"-$*-"0$2-$3)()-2" ),",%&-?8'7,1),<"@7%%,&" )&" ),8+7%,(%1"92"&'()*+"
%,.)0',3%,-"),"*"40%.)'7&"&-712"',"H6+-%""%*-"'*+RZS")&"*+&'"(',&)&-%,-"6)-$"-$)&"$24'-$%&)&:"
;,"(',-0*&-"-'"-$%"&3*++",739%0"'8"<%,%&"*&&'()*-%1"6)-$"-$%"40%&%,(%"'8"6'0[%0&5"3*,2"<%,%&"6%0%"
*&&'()*-%1"6)-$"&-*<%"'8"-$%"@7%%,"),"Ud`mU:";,"-%03&"'8"*9&'+7-%"-)3%5"-$%"1)88%0%,(%"9%-6%%,"%*0+2?"
*,1" +*-%?&-*<%" 8'7,1),<"@7%%,&" )," -$%"%/4%0)3%,-"6*&" &3*++" R'," -$%"'01%0"'8"6%%[&S" 0%+*-).%" -'" -$%)0"
+)8%&4*," RFS:" O%<*01+%&&5" @7%%,&"3*2" 7,1%0<'" )34'0-*,-5" ),-%0,*+" 1%.%+'43%,-*+" ($*,<%&" 170),<" -$)&"
(0)-)(*+"4%0)'1"),"-$%"+)8%"(2(+%5"6$)($"'((70")00%&4%(-).%"'8"-$%"&'()*+"%,.)0',3%,-"'0"90''1"8%%1),<"*,1"
%<<?+*2),<" 9%$*.)'0:" #$%" 8),1),<" -$*-" <%,%&" ),.'+.%1" )," ()0(*1)*," 0$2-$3&5" +%*0,),<" *,1" 3%3'025"
%/4%0)%,(%5"*,1"*<),<"6%0%"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"%*0+2?"*,1"+*-%?&-*<%"@7%%,&")&"(',&)&-%,-"
6)-$" -$%" )1%*( -$*-" ),-0),&)(" 1%.%+'43%,-*+" ($*,<%&" 3*2" 9%" '((700),<" )," *&&'()*-)'," 6)-$" <%,%"
-0*,&(0)4-)',*+"($*,<%&"170),<"-$)&"-0*,&)-)',*+"4%0)'1"),"-$%"@7%%,"+)8%"(2(+%:"
U+-$'7<$";"$*.%"*--0)97-%1"-$%"1)88%0%,(%&"),"@7%%,"9%$*.)'0"*,1"<%,%"%/40%&&)',"),"-$)&"%/4%0)3%,-"
-'" -$%" &'()*+" %88%(-" '8" 6'0[%0&5" &'()*+" &)<,*+&" '0)<),*-),<" 80'3" 90''1"3*2" $*.%" *+&'" ),8+7%,(%1" -$%&%"
-0*)-&5" *&" -$%" ,739%0" '8" %<<&" *,1" 474*%" 1)88%0%1" 9%-6%%," ,%&-&"6)-$" *,1"6)-$'7-"6'0[%0&:" V0%.)'7&"
&-71)%&"),"9739+%"9%%&"&7<<%&-"-$*-"474*%"1'"),8+7%,(%"%<<?+*2),<"9%$*.)'0"),"@7%%,&"RDG?DFS:"='6%.%05"
-$%",739%0"'8"+*0.*%"),"-$%",%&-&"'8"@7%%,&"'8"-$%"&*3%"&-*<%"1)1",'-"1)88%0"),"32"&-7125"&7<<%&-),<"-$*-"
-$)&"8*(-'0"1)1",'-"),8+7%,(%"@7%%,"9%$*.)'0"'0"<%,%"%/40%&&)',:"
U"&3*++",739%0"'8"<%,%&"',"-$%"3)(0'*00*2"$*1"+%.%+&"'8"%/40%&&)',"-$*-"6%0%"('00%+*-%1"6)-$"90''1"
8%%1),<" '0" %<<" +*2),<" 9%$*.)'0" *(0'&&" *++" @7%%,&" )," -$%" %/4%0)3%,-:" V0%.)'7&" &-71)%&" )," 8)&$" RZFS" *,1"
3',[%2&" RZ]S"$*.%"1%3',&-0*-%1" ('00%+*-)',&"9%-6%%," &'()*+" 9%$*.)'0&" *,1"<%,%"%/40%&&)'," ),"90*),"
-)&&7%:"#$%"&%-"'8"<%,%&"6)-$" +%.%+&"'8"%/40%&&)',"('00%+*-%1"6)-$"9%$*.)'0" )," -$)&"%/4%0)3%,-" ),(+71%&"
-$%" <%,%" ,%3'('M%"5" *" <%,%" ),.'+.%1" )," &%/" 1%-%03),*-)',5" *&" 6%++" *&" <%,%&" ),.'+.%1" )," <+2('+)4)1"
! YY"
3%-*9'+)&3"*,1"47-*-).%"\),("8),<%0"40'-%),&:"#$%&%"<%,%&"*0%"*,"%/(%++%,-"&%-"'8"(*,1)1*-%&"8'0"87-70%"
&-71)%&"',"-$%"3'+%(7+*0"0%<7+*-)',"'8"3*-%0,*+"*,1"0%40'17(-).%"9%$*.)'0&"),"9739+%"9%%&:""
M)-$"3*,2"6)+1"9739+%"9%%"4'47+*-)',&"),"1%(+),%"RZXS5"7,1%0&-*,1),<"-$%"-0*,&)-)',"80'3"8%%1),<"
90''1"-'"&4%()*+)\*-)',"',"0%40'17(-)'," ),",%&-?8'7,1),<"@7%%,&"3*2"9%" )34'0-*,-"8'0"40%1)(-),<"$'6"
9739+%"9%%&"(*,"0%&4',1"-'"%,.)0',3%,-*+"($*,<%&:"#$)&"),(+71%&"7,1%0&-*,1),<"$'6"-$%"-0*,&)-)',")&"
0%<7+*-%1" *,1" 6$*-" -$%" +)3)-&" '8" @7%%," 9%$*.)'0*+" 4+*&-)()-2" )," @7%%,&" '8" 1)88%0%,-" *<%&:" U+-$'7<$"
@7%%,&" )," -$)&" &-712" 0%&4',1%1" -'" ($*,<%&" )," &'()*+" %,.)0',3%,-5" -$%" *9&%,(%" '8" 6'0[%0&" 6*&"
*&&'()*-%1" 6)-$" *" &)<,)8)(*,-" 1%(+),%" )," @7%%," 0%40'17(-).%" '7-47-5" &7<<%&-),<" -$*-" 3*),-*),),<" *"
&79&-*,-)*+"6'0[%0"4'47+*-)',")&")34'0-*,-"8'0"-$%".)*9)+)-2"'8"2'7,<"('+',)%&:"U11)-)',*++25"-$%"0%&7+-&"'8"
-$)&" &-712" &7<<%&-" -$*-" *0-)8)()*++2" *11),<" 6'0[%0&" -'" 2'7,<" ,%&-&" 3*2" 9%" *" .*+7*9+%" &-0*-%<2" 8'0"
3),)3)\),<"-$%"+'&&"'8"('+',)%&"0%*0%1"8'0"4'++),*-)',5"*"8),1),<"-$*-" )&"(',&)&-%,-"6)-$"40%.)'7&"&-71)%&"
RDG?DFS:""
"
#!T1,U-&65+&1%3(
;"-$*,["q:"P079%0"*,1"T:"#*3*0[),"8'0"*&&)&-*,(%"6)-$"9%$*.)'0*+"'9&%0.*-)',&B"=:"N4$)<+%0"8'0"),47-"',"
%/4%0)3%,-*+" 1%&)<,B" T:" E'$%," 8'0" -%($,)(*+" *&&)&-*,(%B" P:" J+'($" 8'0" ),47-" '," %/4%0)3%,-*+" 1%&)<,5"
),-%040%-*-)',"'8"1*-*5"*,1"),47-"',"-$%"3*,7&(0)4-B"*,1"'-$%0"3%39%0&"'8"-$%"PJ"+*9'0*-'02"8'0"),47-"
'," %/4%0)3%,-*+" 1%&)<,:" #$*,[&" -'" T:" J*,1" *,1" K:" >0,%.)($" *-" -$%" g%([" E%,-%0" 8'0" J)'),8'03*-)(&5"
i,).%0&)-2"'8";++),')&"*-"i09*,*?E$*34*)<,5"q*1"T'01%($*)"8'0"9%%&5"*,1"g:"m*0*+*5"T:Q:"=71&',5"*,1"U:"
m%,[*-" 8'0"9)'),8'03*-)("*&&)&-*,(%:"#$%"&-712"6*&"&744'0-%1"92"XZX"C)8%"N()%,(%&" RO'($%">)*<,'&-)(&"
E'04'0*-)',S" .)*" -$%" O'($%" DPJ" (',-%&-5" d*-)',*+" N()%,(%" I'7,1*-)'," P0*,-" >QJGY?X]DZX" R-'" P:Q:"
O'9),&',5" V0)3*02" ;,.%&-)<*-'0S" *,1" d*-)',*+" ;,&-)-7-%&" '8" =%*+-$ni,).%0&)-2" '8" ;++),')&" N%,&'02"
d%70'&()%,(%"#0*),),<"P0*,-"V=NF#]F>EGG!!DF"R-'"N:=:"M''1*01B"U:N:"I%,<5"V0),()4*+";,.%&-)<*-'0S:"
"
! YW"
6#%#(#_.030%0,1(
#$%" 3)(0'*00*2" 0%&7+-&" 80'3" -$)&" &-712" (*," 9%" *((%&&%1" *-" -$%" U00*2Q/40%&&" 6%9&)-%"
R$--4Hee666:%9):*(:7[e*00*2%/40%&&eS:"
"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! Y^"
405.'&3(#16(%#N-&3(
(
4BDL;@(^J(&PI@;BA@E:<C(F@9BDE(:H(:@9:(MH;(@MM@=:9(HM(]H;\@;9(<EF(9:<D@(HM(KL@@EJ(I'0"M'0[%0"*/)&5"alb"o"
6'0[%0&"40%&%,-" ),",%&-5"a?a"o"6'0[%0&",'-"40%&%,-" ),",%&-:"I'0"N-*<%"*/)&5"aQ*0+2b"o"%*0+2?&-*<%"@7%%,5"
aC*-%b"o"+*-%?&-*<%"@7%%,:"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
(
(
WORKERS 
+ - 
ST
A
G
E
 Early EQ + W EQ - W 
Late LQ + W LQ - W 
! WG"
4BDL;@( `J( &MM@=:( HM( 9H=B<C( A<EBILC<:BHE( HE( KL@@E( 8@?<GBH;J(US" Q88%(-" '8" -0%*-3%,-" '," 90''1" 8%%1),<"
9%$*.)'0B" L?*/)&" o" 1*2" '8" %/4%0)3%,-5" 4?*/)&" o" ,739%0" '8" 90''1" 8%%1),<" '9&%0.%1B" .*+7%&" *0%" <0'74"
3%*,&"6)-$"&-*,1*01"%00'0"9*0&:"JS"Q88%(-"'8"-0%*-3%,-"',"0%40'17(-).%"9%$*.)'0B"L?*/)&"o"<0'745"4?*/)&"o"
,739%0" '8" %<<&" )," ,%&-&" '," 1*2" YB" .*+7%&" &$'6," *0%" <0'74"3%*,&" 6)-$" &-*,1*01" %00'0" 9*0&B" +%--%0&"
0%40%&%,-" 0%&7+-&"'8"4'&-?$'("4*)06)&%" -?-%&-&:"ES"U&&'()*-)',"9%-6%%,"90''1" 8%%1),<"*,1"0%40'17(-).%"
9%$*.)'0B"L?*/)&"o",739%0"'8"90''1"8%%1),<"'9&%0.%15"4?*/)&"o",739%0"'8"%<<&"),",%&-&"',"1*2"Y:"
(
"
"
"
"
"
(
(
(
(
(
(
A 
B 
C 
B 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
EQ+W EQ-W LQ+W LQ-W 
# Eggs  
in Nest 
Groups 
R! = 0.22197 
0 
20 
40 
60 
80 
100 
120 
140 
160 
180 
0 10 20 30 40 
# Eggs  
in Nest 
# Feeding Events 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
3 5 7 
# Feeding  
Events 
Day 
EQ+W 
EQ-W 
LQ+W 
LQ-W 
B C 
A 
! WD"
4BDL;@( aJ( &MM@=:( HM( 9H=B<C(A<EBILC<:BHE(HE( =HCHEO(F@G@CHIA@E:J(US"Q88%(-"'8" -0%*-3%,-"',",739%0"'8"
+*0.*%" ),",%&-&B"L?*/)&"o" <0'745"4?*/)&"o",739%0"'8" +*0.*%" ),",%&-&"',"1*2"Y:"JS" Q88%(-"'8" -0%*-3%,-"',"
,739%0"'8"474*%"),",%&-&B"L?*/)&"o"<0'745"4?*/)&"o",739%0"'8"474*%"),",%&-&"',"1*2"Y:"m*+7%&"&$'6,"),"U"
x"J"*0%"<0'74"3%*,&"6)-$"&-*,1*01"%00'0B"+%--%0&"0%40%&%,-"0%&7+-&"'8"4*)06)&%"-?-%&-&:"
(
"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
A 
A 
B B 
0 
10 
20 
30 
40 
50 
60 
EQ+W EQ-W LQ+W LQ-W 
# Larvae  
in Nest 
Groups 
A 
A 
B 
C 
0 
5 
10 
15 
20 
25 
EQ+W EQ-W LQ+W LQ-W 
# Pupae  
in Nest 
Groups 
A B 
! WF"
4BDL;@(bJ(!HAI<;B9HE(HM(D@E@( CB9:9( M;HA($<B;]B9@(<EF('<E\($;HFL=:(%@9:9J(aq%&b"o"<%,%R&S"40%&%,-" ),"
+)&-B"ad'b"o"<%,%R&S",'-"40%&%,-"),"+)&-:"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
Up in Early-Stage Queens 
with Workers (vs. Without) 
Rank Product Test (n = 8) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 8 
Down in Early Stage 
Queens with Workers (vs. 
Without) 
Rank Product Test (n = 0) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 0 
Up in Late-Stage Queens 
with Workers (vs. Without) 
Rank Product Test (n = 30) 
Yes No 
Pairwise Test 
(n = 303) 
Yes 30 0 
No 273 
Down in Late-Stage 
Queens with Workers (vs. 
Without) 
Rank Product Test (n = 132) 
Yes No 
Pairwise Test 
(n = 7) 
Yes 7 0 
No 125 
Up in Queens with 
Workers, Early-Stage (vs. 
Late) 
Rank Product Test (n = 28) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 28 
Down in Queens with 
Workers, Early-Stage (vs. 
Late) 
Rank Product Test (n = 18) 
Yes No 
Pairwise Test 
(n = 0) 
Yes 0 0 
No 18 
Up in Queens without 
Workers, Early Stage (vs. 
Late) 
Rank Product Test (n = 453) 
Yes No 
Pairwise Test 
(n = 464) 
Yes 373 91 
No 80 
Down in Queens without 
Workers, Early Stage (vs. 
Late) 
Rank Product Test (n = 566) 
Yes No 
Pairwise Test 
(n = 441) 
Yes 407 34 
No 159 
! W]"
%<8C@( YJ( !HAI<;B9HE( HM( CB9:( 9BZ@9( M;HA( #1,/#( <EF( $<B;]B9@( <EF( '<E\( $;HFL=:( %@9:9( HM( FBMM@;@E:B<C(
8;<BE(D@E@(@PI;@99BHEJ(aC)&-b"o"<%,%"+)&-",*3%B"a`+)<'&b"o",739%0"'8"'+)<'&"&)<,)8)(*,-"8'0"-%&-B"ai,)@7%"
26+ 3%11',%"0+ `0-$'+'<&b" o" ,739%0" '8" ,',0%17,1*,-" 26+ 3%11',%"0+ '0-$'+'<&5" 1%0).%1" 80'3" '+)<'" +)&-&B"
ai,)@7%"<6+3%10(#)0*-%"+`0-$'+'<&b" o" ,739%0" '8" ,',0%17,1*,-"<6+3%10(#)0*-%"+ '0-$'+'<&5" 1%0).%1"
80'3"26+3%11',%"0+'0-$'+'<"+)&-&:"U++"'+)<'&"*0%"&)<,)8)(*,-"*-"I>O?('00%(-%1"!+z"G:GZ:(
(
(
( -03%( ,-05,3"
.10_.&(23!
45667859:!
,'%",-,53"
.10_.&((
;3!
456:<=>:'?59!
,'%",-,53"
#1,/#( T*),"Q88%(-"'8"M'0[%0&" X" X" X"
T*),"Q88%(-"'8"N-*<%"'8"p7%%," ]^X" ]FW" FZ]"
$<B;]B9@(
%@9:9(
CplM";*:"QplM" G" G" G"
Cp?M";*:"Qp?M" DDGD" WWX" WFX"
QplM";*6+Qp?M" G" G" G"
CplM";*6+Cp?M" ]Y" ]Y" ]X"
'<E\(
$;HFL=:(
%@9:9(
i40%<7+*-%1"),"CplM";*:"QplM" ]^" FW" F!"
>'6,0%<7+*-%1"),"CplM";*:"
QplM" FD" DW" DW"
i40%<7+*-%1"),"Cp?M";*:"Qp?M" ZYZ" XZ]" X]G"
>'6,0%<7+*-%1"),"Cp?M";*:"Qp?
M" !WZ" Z!!" ZFW"
i40%<7+*-%1"),"QplM";*:"Qp?M" ^" W" W"
>'6,0%<7+*-%1"),"QplM";*:"Qp?
M" G" G" G"
i40%<7+*-%1"),"CplM";*:"Cp?M" ]]W" ]GX" FW!"
>'6,0%<7+*-%1"),"CplM";*:"Cp?
M" DX^" D]F" DF]"
"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! WX"
%<8C@(^J(4LE=:BHE<C( :@;A9(@E;B=?@F( BE( :?@( CB9:9(HM(FBMM@;@E:B<CCO(@PI;@99@F(D@E@9(F@9=;B8@F( BE(%<8C@(7(
W#1,/#XJ" P`" o" P%,%" `,-'+'<2B" Q,0)($:" o" 8'+1" %,0)($3%,-:" P%,%" +)&-&" 7&%1" 8'0" %,0)($3%,-" *,*+2&)&"
&)<,)8)(*,-"*-"I>O?('00%(-%1"!+z"G:GZ:"#%03&"6)-$"z"Z"<%,%&"*0%",'-"),(+71%1:"C)&-"&)\%"8'0"3*),"%88%(-"'8"
6'0[%0&"6*&"-''"&3*++"8'0"%,0)($3%,-"*,*+2&)&:"
(
(
( %&'+( 5,(06( &1'0!"J( @![(/#-.&(
+:7<!/885&?!=8!-?:>5!
H'#1#)'$01+
!"#$%**%*+
($)-),"3%-*9'+)("40'(%&&( P`HGGG!G]G( Z:ZZ( G:GGW^D(
4$'-'0%(%4-'0"(%++"1)88%0%,-)*-)',( P`HGGX!Z]G( F:Z!( G:GFGFG(
($0'3'&'3%"&%<0%<*-)',( P`HGGGYGZ^( F:YD( G:GF]F!(
(%++7+*0")',"$'3%'&-*&)&( P`HGGG!WY]( X:GY( G:GFWXW(
('<,)-)',( P`HGGZGW^G( F:D]( G:GFWX^(
('34'7,1"%2%"4$'-'0%(%4-'0"(%++"
1)88%0%,-)*-)',( P`HGGGDYZD( F:ZY( G:G]G!](
,%<*-).%"0%<7+*-)',"'8",)-0'<%,"('34'7,1"
3%-*9'+)("40'(%&&( P`HGGZDDYF( F:DW( G:G]X]F(
,%<*-).%"0%<7+*-)',"'8",7(+%'9*&%5",7(+%'&)1%5"
,7(+%'-)1%"*,1",7(+%)("*()1"3%-*9'+)("40'(%&&( P`HGGXZ^]X( F:DW( G:G]X]F(
9%$*.)'0" P`HGGGY!DG" D:WX" G:G]ZFX"
)',"$'3%'&-*&)&" P`HGGZGWGD" ]:WF" G:G]Z!D"
%2%"4$'-'0%(%4-'0"(%++"1)88%0%,-)*-)'," P`HGGGDYZX" F:XX" G:G]^X]"
,%<*-).%"0%<7+*-)',"'8"OdU"3%-*9'+)("40'(%&&" P`HGGZDFZ]" F:FX" G:GXD]]"
(%++7+*0"($%3)(*+"$'3%'&-*&)&" P`HGGZZGWF" ]:Z^" G:GX]YG"
,%70'+'<)(*+"&2&-%3"40'(%&&" P`HGGZGWYY" D:Z^" G:GXZ]!"
,%<*-).%"0%<7+*-)',"'8"-0*,&(0)4-)'," P`HGGD!XWD" F:FG" G:GXZ^G"
R#1%$F10"+
>F($-'#(*+
+
($)-),"9),1),<( P`HGGGWG!D( !:FW( G:GGZDZ(
&'+7-%H(*-)',"&234'0-%0"*(-).)-2( P`HGGDZF^X( ]:F]( G:G]DWG(
&'+7-%H&'1)73"&234'0-%0"*(-).)-2( P`HGGDZ]YG( ]:YY( G:G]!!Z(
*1%,2+",7(+%'-)1%"9),1),<( P`HGG]GZZX( D:]F( G:GXXZ^(
&234'0-%0"*(-).)-2( P`HGGDZF^]( F:^Z( G:GXZZ!(
4'+2&*(($*0)1%"9),1),<( P`HGG]GFXY( ]:ZX( G:GXZZ^(
4*--%0,"9),1),<( P`HGGGDWYD( ]:ZX( G:GXZZ^(
470),%",7(+%'&)1%"9),1),<" P`HGGGDWW]" D:]F" G:GXWFY"
"
"
(
(
(
(
(
! WZ"
%<8C@(`J(4LE=:BHE<C( :@;A9(@E;B=?@F( BE( :?@( CB9:9(HM(FBMM@;@E:B<CCO(@PI;@99@F(D@E@9(F@9=;B8@F( BE(%<8C@(7(
W$<B;]B9@(%@9:9XJ(P`"o"P%,%"`,-'+'<2B"Q,0)($:"o"8'+1"%,0)($3%,-:"P%,%"+)&-&"7&%1"8'0"%,0)($3%,-"*,*+2&)&"
&)<,)8)(*,-"*-"I>O?('00%(-%1"!+z"G:GZ:"#%03&"6)-$"z"Z"<%,%&"*0%",'-"),(+71%1:"#$%"8'++'6),<"+)&-&"6%0%"-''"
&3*++"-'"4%08'03"%,0)($3%,-"*,*+2&)&H"CplM";*:"QplM5"QplM";*6+Qp?M5"CplM";*6+Cp?M:"
(
( %&'+( 5,(06( &1'0!"J( @![(/#-.&(
,#95>A6:?5(!7<!BC$D!E'3!/C$D!
H'#1#)'$01+
!"#$%**%*+
($0'3*-),"'0<*,)\*-)',( P`HGGG!]FZ( D:^]( G:GD]^Z(
($0'3'&'3%"'0<*,)\*-)',( P`HGGZDFY!( D:YD( G:GDZZZ(
-0*,&+*-)',( P`HGGG!XDF( D:Z]( G:GDZWX(
>dU"4*([*<),<( P`HGGG!]F]( F:YD( G:GFDXW(
0%<7+*-)',"'8"O*9"P#V*&%"*(-).)-2( P`HGG]F]D]( ]:]D( G:GFYG^(
0%<7+*-)',"'8"O*9"40'-%),"&)<,*+"-0*,&17(-)',( P`HGG]FXW]( ]:]D( G:GFYG^(
(%++7+*0"3*(0'3'+%(7+*0"('34+%/"&797,)-"
'0<*,)\*-)',( P`HGG]X!FD( D:!Y( G:G]]YF(
0%<7+*-)',"'8"$210'+*&%"*(-).)-2( P`HGGZD]]!( F:FY( G:G]!^W(
0%<7+*-)',"'8"O*&"P#V*&%"*(-).)-2" P`HGG]F]DW" F:!W" G:G]Y!^"
,7(+%'&'3%"'0<*,)\*-)'," P`HGG]XYFW" F:!W" G:G]Y!^"
(%++7+*0"(*-)',"$'3%'&-*&)&" P`HGG]GGG]" ]:!Y" G:G]YWD"
($0'3'&'3%"&%<0%<*-)'," P`HGGGYGZ^" F:FG" G:GX]GY"
0%<7+*-)',"'8"O*&"40'-%),"&)<,*+"-0*,&17(-)'," P`HGGX!ZYW" F:DZ" G:GX^WG"
R#1%$F10"+
>F($-'#(*+
+
3%-*+")',"9),1),<( P`HGGX!WYF( D:]X( G:GGDFW(
)',"9),1),<( P`HGGX]D!Y( D:]F( G:GGFD](
(*-)',"9),1),<( P`HGGX]D!^( D:]D( G:GGF!X(
*1%,2+",7(+%'-)1%"9),1),<( P`HGG]GZZX( D:XD( G:GGXDF(
-0*,&)-)',"3%-*+")',"9),1),<( P`HGGX!^DX( D:]Z( G:GGX!D(
470),%",7(+%'&)1%"9),1),<( P`HGGGDWW]( D:XG( G:GGXYG(
,7(+%'&)1%"9),1),<( P`HGGGDWWF( D:]^( G:GGZYF(
U#V"9),1),<" P`HGGGZZFX" D:XG" G:GG!FG"
*1%,2+"0)9',7(+%'-)1%"9),1),<" P`HGG]FZZ^" D:]^" G:GG!!F"
470),%",7(+%'-)1%"9),1),<" P`HGGDYGY!" D:F^" G:GDXYF"
470),%"0)9',7(+%'-)1%"9),1),<" P`HGG]FZZZ" D:FW" G:GFGDG"
0)9',7(+%'-)1%"9),1),<" P`HGG]FZZ]" D:FW" G:GFGDG"
\),(")',"9),1),<" P`HGGGWFYG" D:]D" G:GFYWF"
,7(+%'-)1%"9),1),<" P`HGGGGD!!" D:F]" G:GFWF^"
*3),'4%4-)1*&%"*(-).)-2" P`HGGGXDYY" ]:W]" G:G]FG!"
>dU"9),1),<" P`HGGG]!YY" D:]Z" G:GXDX]"
;=F<95>A6:?5(!7<!BC$D!E'3!/C$D+
H'#1#)'$01+
!"#$%**%*"
)',"-0*,&4'0-" P`HGGG!WDD" F:G!" G:GGD]Y"
*,)',"-0*,&4'0-" P`HGGG!WFG" ]:DF" G:G]ZDF"
(*09'$210*-%"9),1),<" P`HGG]GFX!" F:WW" G:GG^G]"
*,)',"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2" P`HGGGWZG^" F:YG" G:GD]YX"
-0*,&)-)',"3%-*+")',"-0*,&3%390*,%"-0*,&4'0-%0"
*(-).)-2" P`HGGX!^DZ" X:!X" G:GD!G^"
4'+2&*(($*0)1%"9),1),<" P`HGG]GFXY" ]:XW" G:GFFGY"
! W!"
%<8C@(`(W=HE:BEL@FX(!
" 4*--%0,"9),1),<" P`HGGGDWYD" ]:XW" G:GFFGY"
1)?5"-0)?.*+%,-"),'0<*,)("(*-)',"-0*,&3%390*,%"
-0*,&4'0-%0"*(-).)-2" P`HGGDZGWF" X:FF" G:GF]D^"
&234'0-%0"*(-).)-2" P`HGGDZF^]" F:W]" G:G]GG^"
&-07(-70*+"3'+%(7+%"*(-).)-2" P`HGGGZD^W" D:ZF" G:G]!YG"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! WY"
%<8C@(aJ(4LE=:BHE<C( :@;A9(@E;B=?@F( BE( :?@( CB9:9(HM(FBMM@;@E:B<CCO(@PI;@99@F(D@E@9(F@9=;B8@F( BE(%<8C@(7(
W'<E\( $;HFL=:( :@9:9XJ"P`"o"P%,%"`,-'+'<2B"Q,0)($:"o" 8'+1"%,0)($3%,-:"P%,%" +)&-&"7&%1" 8'0"%,0)($3%,-"
*,*+2&)&"&)<,)8)(*,-"*-"I>O?('00%(-%1"8+z"G:GZ:"#%03&"6)-$"z"Z"<%,%&"*0%",'-"),(+71%1:"#$%"8'++'6),<"+)&-&"
6%0%" -''" &3*++" -'" 4%08'03" %,0)($3%,-" *,*+2&)&H" i40%<7+*-%1" )," CplM" ;*:" QplM5" >'6,0%<7+*-%1" ),"
CplM";*:"QplM5"i40%<7+*-%1"),"QplM";*:"Qp?M5">'6,0%<7+*-%1"),"QplM";*:"Qp?M:"
(
(
( %&'+( 5,(06( &1'0!"J( @![(/#-.&(
,#95>A6:?5(!7<!BCGD!E'3!BC$D!
H'#1#)'$01+
!"#$%**%*+
)',"-0*,&4'0-( P`HGGG!WDD( F:]Z( G:GGGXG(
4$'-'0%(%4-'0"(%++"1)88%0%,-)*-)',( P`HGGX!Z]G( F:^D( G:GG]Z!(
0%<7+*-)',"'8"O*&"40'-%),"&)<,*+"-0*,&17(-)',( P`HGGX!ZYW( ]:]G( G:GGX!Y(
*17+-"9%$*.)'0( P`HGG]GZ]X( ]:]G( G:GGX!Y(
0%<7+*-)',"'8"O$'"40'-%),"&)<,*+"-0*,&17(-)',( P`HGG]ZGF]( !:FD( G:GG!XX(
0%<7+*-)',"'8"&3*++"P#V*&%"3%1)*-%1"&)<,*+"
-0*,&17(-)',( P`HGGZDGZ!( F:^G( G:GDGF^(
4$'-'0%(%4-'0"(%++"8*-%"('33)-3%,-( P`HGGX!ZZF( X:G]( G:GD]YF(
&'1)73")',"-0*,&4'0-( P`HGGG!WDX( Z:GX( G:GDXDY(
,%70',"8*-%"('33)-3%,-" P`HGGXW!!]" ]:WY" G:GD!]D"
(*-)',"-0*,&4'0-" P`HGGG!WDF" F:GW" G:GD^WF"
-79%"1%.%+'43%,-" P`HGG]ZF^Z" F:!^" G:GFZWZ"
0%<7+*-)',"'8"(%++"3'04$'<%,%&)&" P`HGGFF!GX" F:]D" G:GF!FG"
0%<7+*-)',"'8"(%++"&$*4%" P`HGGGW]!G" F:X!" G:GF!X^"
*17+-"+'('3'-'02"9%$*.)'0" P`HGGGW]XX" ]:F]" G:G]XDF"
,%70',"1)88%0%,-)*-)'," P`HGG]GDWF" D:!]" G:G]WG^"
('34'7,1"%2%"4$'-'0%(%4-'0"8*-%"
('33)-3%,-" P`HGGGDYZF" ]:!Y" G:GXF!Y"
*+('$'+"(*-*9'+)("40'(%&&" P`HGGX!D!X" ]:!Y" G:GXF!Y"
%2%"4$'-'0%(%4-'0"(%++"8*-%"('33)-3%,-" P`HGGXFYG!" ]:!Y" G:GXF!Y"
3%-*+")',"-0*,&4'0-" P`HGG]GGGD" F:F]" G:GXXGW"
0%&4)0*-'02"&2&-%3"1%.%+'43%,-" P`HGG!GZXD" F:DG" G:GXX^Z"
'4%,"-0*($%*+"&2&-%3"1%.%+'43%,-" P`HGGGYXFX" F:DG" G:GXX^Z"
-79%"3'04$'<%,%&)&" P`HGG]ZF]^" F:!]" G:GXZ^D"
(%++7+*0"(*09'$210*-%"(*-*9'+)("40'(%&&" P`HGGXXFYZ" ]:ZD" G:GX^FZ"
3','.*+%,-"),'0<*,)("(*-)',"-0*,&4'0-" P`HGGDZ!YF" F:]Z" G:GX^!^"
('34'7,1"%2%"4$'-'0%(%4-'0"(%++"
1)88%0%,-)*-)'," P`HGGGDYZD" F:]Z" G:GX^!^"
R#1%$F10"+
>F($-'#(*+
+
$%/'&%"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2( P`HGGDZDX^( Y:WD( G:GGFXW(
<+7('&%"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2( P`HGGGZ]ZZ( Y:WD( G:GGFXW(
3','&*(($*0)1%"-0*,&3%390*,%"-0*,&4'0-%0"
*(-).)-2( P`HGGDZDXZ( Y:DG( G:GG]YG(
O*&"<7*,2+?,7(+%'-)1%"%/($*,<%"8*(-'0"
*(-).)-2( P`HGGGZGWW( !:GD( G:GGYFZ(
('8*(-'0"9),1),<( P`HGGXWG]Y( F:F]( G:GGW]W(
dU>"'0"dU>="9),1),<( P`HGGZDFWY( X:X!( G:GGWY^(
&7<*0"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2( P`HGGZDDD^( Z:ZW( G:GG^!!(
&3*++"P#V*&%"0%<7+*-'0"*(-).)-2" P`HGGGZGW]" F:ZF" G:GDZ]!"
*,)',"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2" P`HGGGWZG^" F:!!" G:GFY]^"
! WW"
%<8C@(a(W=HE:BEL@FX(!
" P#V*&%"0%<7+*-'0"*(-).)-2" P`HGG]G!^Z" F:GZ" G:G]WWF"
('%,\23%"9),1),<" P`HGGZG!!F" F:DX" G:GXGFG"
,7(+%'&)1%?-0)4$'&4$*-*&%"0%<7+*-'0"*(-).)-2" P`HGG!GZW^" D:^Y" G:GXY!^"
;=F<95>A6:?5(!7<!BCGD!E'3!BC$D+
H'#1#)'$01+
!"#$%**%*"
-0*,&+*-)'," P`HGGG!XDF" F:FG" G:GGWXY"
(%++"(2(+%"4$*&%" P`HGGFFXG]" F:FD" G:GD!]]"
3)-'-)("&4),1+%"%+',<*-)'," P`HGGGGGFF" ]:^D" G:GD!!W"
(%++"(2(+%"40'(%&&" P`HGGFFXGF" F:DG" G:GDYGZ"
&4),1+%"%+',<*-)'," P`HGGZDF]D" ]:WX" G:GDY^G"
T"4$*&%" P`HGGGGFY^" F:DG" G:G]DX!"
(%++"(2(+%" P`HGGGYGX^" D:WF" G:GXZ^!"
R#1%$F10"+
>F($-'#(*+
&-07(-70*+"(',&-)-7%,-"'8"0)9'&'3%" P`HGGG]Y]Z" F:YX" G:GG^DG"
&-07(-70*+"3'+%(7+%"*(-).)-2" P`HGGGZD^W" F:GD" G:GXG^Z"
,#95>A6:?5(!7<!BC$D!E'3!/C$D+
H'#1#)'$01+
!"#$%**%*"
($0'3'&'3%"'0<*,)\*-)'," P`HGGZDFY!" D:^W" G:GGG^!"
($0'3*-),"'0<*,)\*-)'," P`HGGG!]FZ" F:FD" G:GGD!!"
($0'3'&'3%"&%<0%<*-)'," P`HGGGYGZ^" F:YG" G:GG]XX"
T"4$*&%" P`HGGGGFY^" D:YG" G:GGXDX"
(%++"(2(+%"4$*&%" P`HGGFFXG]" D:!X" G:GG!^W"
&4),1+%"'0<*,)\*-)'," P`HGGGYGZD" D:WG" G:GGW]D"
3)-'-)("&4),1+%"%+',<*-)'," P`HGGGGGFF" F:]D" G:GDD!Z"
1&OdU"-0*,&4'0-" P`HGG]]FFY" X:GZ" G:GDFGX"
($0'3'&'3%"(',1%,&*-)'," P`HGG]GF!D" X:GZ" G:GDFGX"
(%++"(2(+%" P`HGGGYGX^" D:X^" G:GDF!!"
($0'3*-),"3'1)8)(*-)'," P`HGGD!Z!W" F:DG" G:GDF^D"
&4),1+%"%+',<*-)'," P`HGGZDF]D" F:FY" G:GD]FW"
0%<7+*-)',"'8"$210'+*&%"*(-).)-2" P`HGGZD]]!" F:ZD" G:GDXZG"
3)-'-)("(%++"(2(+%" P`HGGGGFYW" D:ZW" G:GD!]Z"
3)-'-)("&4),1+%"'0<*,)\*-)'," P`HGGGYGZF" D:YY" G:GDY^^"
3)(0'-797+%"(2-'&[%+%-',"'0<*,)\*-)'," P`HGGGGFF!" D:!G" G:GD^ZY"
0%<7+*-)',"'8"O*9"40'-%),"&)<,*+"-0*,&17(-)'," P`HGG]FXW]" ]:!G" G:GFGFY"
0%<7+*-)',"'8"O*9"P#V*&%"*(-).)-2" P`HGG]F]D]" ]:!G" G:GFGFY"
40'<0*33%1"(%++"1%*-$" P`HGGDFZGD" F:G]" G:GFD^^"
3)(0'-797+%?9*&%1"40'(%&&" P`HGGGYGDY" D:ZG" G:GFFFW"
0%<7+*-)',"'8"O*&"P#V*&%"*(-).)-2" P`HGG]F]DW" ]:GF" G:GF]G]"
(%++"(2(+%"40'(%&&" P`HGGFFXGF" D:XW" G:GF]]^"
>dU"4*([*<),<" P`HGGG!]F]" F:YG" G:GF]Y]"
1%*-$" P`HGGD!F!Z" F:GG" G:GFXXF"
(%++"1%*-$" P`HGGGWFD^" F:GG" G:GFXXF"
*4'4-'&)&" P`HGGG!^DZ" F:!F" G:GFYWF"
($0'3*-),"0%3'1%+),<" P`HGGG!]]W" F:!F" G:GFYWF"
(%++7+*0"*3),'"*()1"9)'&2,-$%-)("40'(%&&" P`HGGGW!ZF" ]:FX" G:G]DX^"
0%<7+*-)',"'8"O*&"40'-%),"&)<,*+"-0*,&17(-)'," P`HGGX!ZYW" F:FD" G:GXX^G"
0%<7+*-)',"'8"P#V*&%"*(-).)-2" P`HGGX]GWY" F:!D" G:GXZFY"!
! W^"
%<8C@(a(W=HE:BEL@FX(!
R#1%$F10"+
>F($-'#(*"
U#V"9),1),<" P`HGGGZZFX" D:XY" G:GGDDG"
*1%,2+"0)9',7(+%'-)1%"9),1),<" P`HGG]FZZ^" D:XY" G:GGDD!"
0)9',7(+%'-)1%"9),1),<" P`HGG]FZZ]" D:XD" G:GGDFZ"
470),%"0)9',7(+%'-)1%"9),1),<" P`HGG]FZZZ" D:XD" G:GGDFZ"
*1%,2+",7(+%'-)1%"9),1),<" P`HGG]GZZX" D:XX" G:GGD]D"
470),%",7(+%'&)1%"9),1),<" P`HGGGDWW]" D:XX" G:GGDX!"
470),%",7(+%'-)1%"9),1),<" P`HGGDYGY!" D:]W" G:GGD!!"
,7(+%'&)1%"9),1),<" P`HGGGDWWF" D:X]" G:GGDY]"
,7(+%'-)1%"9),1),<" P`HGGGGD!!" D:]]" G:GGFD!"
%/'4%4-)1*&%"*(-).)-2" P`HGGGWF]W" F:!D" G:GFY^^"
O*9"P#V*&%"*(-).*-'0"*(-).)-2" P`HGGGZG^Y" ]:D]" G:G]ZYW"
*3),'4%4-)1*&%"*(-).)-2" P`HGGGXDYY" ]:Y]" G:G]Y!W"
3%-*+")',"9),1),<" P`HGGX!WYF" D:FG" G:GXFXF"
;=F<95>A6:?5(!7<!BC$D!E'3!/C$D+
H'#1#)'$01+
!"#$%**%*"
)',"-0*,&4'0-" P`HGGG!WDD" F:GD" G:GGGDG"
&'1)73")',"-0*,&4'0-" P`HGGG!WDX" ]:WX" G:GG!GW"
+',<?-%03"3%3'02" P`HGGGY!D!" X:]^" G:GGY]Y"
4'&)-).%"0%<7+*-)',"'8"3*(0'3'+%(7+%"
9)'&2,-$%-)("40'(%&&" P`HGGDGZZY" F:FG" G:GGWFX"
4'&)-).%"0%<7+*-)',"'8"-0*,&(0)4-)'," P`HGGXZ^XD" F:FX" G:GG^WF"
4'&)-).%"0%<7+*-)',"'8"(%++7+*0"9)'&2,-$%-)("
40'(%&&" P`HGG]D]FW" F:G!" G:GDG!^"
4'&)-).%"0%<7+*-)',"'8"9)'&2,-$%-)("40'(%&&" P`HGGG^W^D" F:G!" G:GDG!^"
4'&)-).%"0%<7+*-)',"'8"<%,%"%/40%&&)'," P`HGGDG!FW" F:FG" G:GDDZG"
4'&)-).%"0%<7+*-)',"'8",)-0'<%,"('34'7,1"
3%-*9'+)("40'(%&&" P`HGGZDDY]" F:DZ" G:GD]]^"
4'&)-).%"0%<7+*-)',"'8",7(+%'9*&%5",7(+%'&)1%5"
,7(+%'-)1%"*,1",7(+%)("*()1"3%-*9'+)("40'(%&&" P`HGGXZ^]Z" F:DZ" G:GD]]^"
4$'-'0%(%4-'0"(%++"8*-%"('33)-3%,-" P`HGGX!ZZF" F:^]" G:GDXFX"
(*-)',"-0*,&4'0-" P`HGGG!WDF" D:YX" G:GD!WD"
,%70',"8*-%"('33)-3%,-" P`HGGXW!!]" F:WD" G:GDY^G"
3%3'02" P`HGGGY!D]" ]:GY" G:GD^WW"
4'&)-).%"0%<7+*-)',"'8"3*(0'3'+%(7+%"
3%-*9'+)("40'(%&&" P`HGGDG!GX" D:W^" G:GFY^F"
9)'+'<)(*+"*1$%&)'," P`HGGFF!DG" D:YW" G:GF^XF"
(%++"*1$%&)'," P`HGGGYDZZ" D:YW" G:GF^XF"
('34'7,1"%2%"4$'-'0%(%4-'0"8*-%"
('33)-3%,-" P`HGGGDYZF" F:WG" G:G]DZG"
%2%"4$'-'0%(%4-'0"(%++"8*-%"('33)-3%,-" P`HGGXFYG!" F:WG" G:G]DZG"
3','.*+%,-"),'0<*,)("(*-)',"-0*,&4'0-" P`HGGDZ!YF" D:^F" G:GXD]W"
6),<"1)&("1%.%+'43%,-" P`HGG]ZFFG" D:ZZ" G:GX]^X"
R#1%$F10"+
>F($-'#(*"
C?*3),'"*()1"-0*,&3%390*,%"-0*,&4'0-%0"
*(-).)-2" P`HGGDZDY^" Z:]Z" G:GGW!Y"
&234'0-%0"*(-).)-2" P`HGGDZF^]" F:Z^" G:GDGWG"
&'+7-%H&'1)73"&234'0-%0"*(-).)-2" P`HGGDZ]YG" ]:DZ" G:GDY]^"
$%/'&%"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2" P`HGGDZDX^" X:FW" G:GFDZD"
! ^G"
%<8C@(a(W=HE:BEL@FX(!
" <+7('&%"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2" P`HGGGZ]ZZ" X:FW" G:GFDZD"
&'+7-%H(*-)',"&234'0-%0"*(-).)-2" P`HGGDZF^X" F:XW" G:GFFFF"
*+[*+)"3%-*+")',"9),1),<" P`HGG]DXFG" ]:XF" G:GF]]X"
&-07(-70*+"3'+%(7+%"*(-).)-2" P`HGGGZD^W" D:XX" G:GFX^G"
.)-*3),"J!"9),1),<" P`HGGYGFY^" F:WZ" G:GFWXZ"
420)1'/*+"4$'&4$*-%"9),1),<" P`HGG]GDYG" F:WZ" G:GFWXZ"
3','&*(($*0)1%"-0*,&3%390*,%"-0*,&4'0-%0"
*(-).)-2" P`HGGDZDXZ" ]:W^" G:G]GYZ"
*,)',"-0*,&3%390*,%"-0*,&4'0-%0"*(-).)-2" P`HGGGWZG^" F:GG" G:GXG!F"
(
(
"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! ^D"
%<8C@(bJ(-B9:(HM(D@E@9(]B:?(@PI;@99BHE(G<CL@9(=H;;@C<:@F(]B:?(A<:@;E<C(:;<B:9J(a26+3%11',%"0+P%,%";>b"o"
26+3%11',%"0+'0-$'+'<&"1%0).%1"80'3"'+)<'&:"!?.*+7%&"0%4'0-%1"*0%"8'0"V%*0&',"('00%+*-)',"('%88)()%,-&:"
"
23!45667859:!
5@E@(06( 5@E@(1<A@( @![(G<CL@(
/H#95''7=<!&=9956:?5(!F7?I!J9==(!855(7<>!J5I:E7=9!
PJD^!GF( *#&'F3?$#F81%&+(%F-"01+03'(#+0$'&+-"0(*8#"-%"+]! G:GGGFG(
PJD]D^W( $24'-$%-)(*+"40'-%),"C`EXDDF^^( G:GGG]Y(
PJDF!FY( $24'-$%-)(*+"C`EZZDDF!( G:GGG]^(
PJDX^]X( -"48-#8.0(41?-K/2+*4(-.%-0*%! G:GGGXF(
PJD!DF^( *F$$'(0-%+&%.4&"#)%(0*%+$4-#$."#3%+I+*3011+*FIF('-9+3'-#$.#(&"'01! G:GGGXX(
PJD!W!W( ,%3'('M%"! G:GGGXY(
PJDY!WW( '(#*'(%+-"'8.#*8.0-%+84"#8.#*8.0-0*%! G:GGGZG(
PJDY^ZY( "0*?1':%+8"#-%'(+D! G:GGGZW(
PJDWF]X( .').+0,,'('-4+$#88%"+F8-0:%+8"#-%'(+B! G:GGGZW(
PJD]WZG( $1%0;0)%+0(&+8#140&%(410-'#(+*8%$','$'-4+,0$-#"+B``! G:GGG!D(
PJD!XDF( -"0(*10-'#(0114+$#(-"#11%&+-F3#"+8"#-%'(! G:GGG!](
PJDYZ]!( 7,[,'6,( G:GGG!!(
PJD^YZD( 018.0+30((#*'&0*%+UU! G:GGG!W(
PJDWGFZ( I%-0?$0-%('(?1':%+8"#-%'(+B! G:GGGWZ(
PJDZYFX( M'($+,'()%"+E^PD+&#30'(?$#(-0'('()+8"#-%'(! G:GGGWY(
PJDW!]F( F($.0"0$-%"'M%&+R>5?-48%+-"0(*8#"-%"+E`G<^6B! G:GGGWW(
PJDFWFZ( $1%0;0)%+0(&+8#140&%(410-'#(+,0$-#"+*FIF('-! G:GGG^F(
/H#95''7=<!&=9956:?5(!F7?I!5>>!6:K7<>!J5I:E7=9"
PJDGD!D" ;%(#3+0$'&+8.#*8.0-0*%+2$8.+ G:GGGDW"
PJDWZDG" -."%#('(%+0*80"-0*%+B+ G:GGGFX"
PJD]]XD" TPC+$#381%L+*FIF('-+b+ G:GGG]]"
PJD!FGD" $24'-$%-)(*+"C`EXGW]FG" G:GGG!Z"
PJD]YFF" )1F$#$%"%I"#*'&0*%+ G:GGGWG"
PJDFWD!" -%(%F"'(?O+ G:GGGWX"
PJD]W]]" -."#3I#*8#(&'(+ G:GGGWW"
PJDGXW]" ;%(#3+0$'&+8.#*8.0-0*%+2$8.?B+ G:GGG^G"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! ^F"
-0%&'#%.'&(!0%&6(
D: M)+&',"Q`"RFGGGS"5#$'#I'#1#)4Y+T.%+/%N+54(-.%*'*6+J%+[,*4"V0%&&5"=*0.*01:"
F: I0%%"KJ5"J7-+%0"EP"RD^Z^S"HF3I1%I%%*:"E'++),&5"C',1',:"
]: M$)-%"NU5"d<72%,"#5"I%0,*+1"O>"RFGGFS"N'()*+"0%<7+*-)',"'8"<',*1'-0'4),?0%+%*&),<"$'03',%:"S+AL8+
H'#1"DYHFZ!Y?FZWD:"
X: O*-,)%[&" ICM5" I'&-%0" gO5" M%,&%+%%0&" #" RFGG!S" E',8+)(-" 0%&'+7-)'," )," ),&%(-" &'()%-)%&:" 2((+ K%;+
A(-#3#1"ZDH"ZWD?!GW:"
Z: O'9),&',"PQ"RD^^FS"O%<7+*-)',"'8"1).)&)',"'8"+*9'0"),"),&%(-"&'()%-)%&:"2((+K%;+A(-#3#1"]YH!]Y?!!Z:"
!: Q9*,?O'-$&($)+1" U5" J%++7()" N5" J+'($" P" RFGDDS" T*-%0,)-2?0%+*-%1" 4+*&-)()-2" )," ()0(*1)*," 0$2-$3&" '8"
9739+%?9%%"@7%%,&:"!"#$+H'#1+5$'9+U(+!"%**6(
Y: >'0,$*7&"U5"J0'([3*,,"U5"E$)--[*"C"RFGG]S"J739+%"9%%&"*+%0-"-'"8''1"6)-$"4$%0'3',%"80'3"-%0<*+"
<+*,1:"S+E#38+!.4*'#1+2"DW^HXY?ZD:(
W: U+*7/"E5"K*)&&',"V5"=%8%-\"U"RFGGXS"p7%%,"),8+7%,(%"',"6'0[%0"0%40'17(-)',"),"9739+%9%%&"RH#3IF*+
-%""%*-"'*S"('+',)%&:"U(*%$-%*+5#$"ZDHFWY?F^]:"
^: J+'($"P5"=%8%-\"U" RD^^^S"O%<7+*-)',"'8" 0%40'17(-)',"92"1'3),*,-"6'0[%0&" ),"9739+%9%%" RH#3IF*+
-%""%*-"'*S"@7%%,0)<$-"('+',)%&:"H%.0;+A$#1+5#$'#I'#1"XZHDFZ?D]Z:"
DG: P0%-%,['01"E5">0%&($%0"M"RD^^YS"N7((%&&87+"('+',2"8'7,1*-)',"*,1"1%.%+'43%,-"'8"%/4%0)3%,-*++2"
$)9%0,*-%1"H#3IF*+-%""%*-"'*+@7%%,&"1%4%,1),<"',"1)88%0%,-"&-*0-),<"3%-$'1&:"2$-0+P#"-+X]YHFYDn
FY!:"
DD: P70%+" I5" P'&-%0)-" U" RFGGWS" Q88%(-&" '8" 1)88%0%,-" &-)37+*-)'," 3%-$'1&" '," ('+',2" ),)-)*-)'," *,1"
1%.%+'43%,-"'8"H#3IF*+-%""%*-"'*+C:R=23%,'4-%0*H"U4)1*%S"@7%%,&:"288+A(-#3#1+c##1"X]HDD]?DDY:"
DF: g6'," qK5" #$*," gg5" N7$" NK" RFGG!S" d%6" 3%-$'1" -'" &-)37+*-%" -$%" ',&%-" '8" H#3IF*+ -%""%*-"'*"
R=23%,'4-%0*H"U4)1*%S"0%*0),<H"i&),<"6'0[%0"$%+4%0&"),"-$%"40%&%,(%"'8"80'\%,"474*%:"A(-#3#1+K%*"
]!HFGF?FGY:"
! ^]"
D]: O'9),&',"PQ5"I%0,*+1"O>5"E+*2-',">I"RFGG^S"P%,%&"*,1"&'()*+"9%$*.)'0:"5$'%($%"]FFHW^!?^GG:"
DX: M''1*01"N=5"%-+01:" RFGDGS"P%,%&"),.'+.%1"),"(',.%0<%,-"%.'+7-)',"'8"%7&'()*+)-2" ),"9%%&:"!"#$+/0-1+
2$0&+5$'+752+DGWHYXYF?YXYY:+
DZ: O'9),&',"PQ"RFGGGS"N'()'<%,'3)(&H"N'()*+"+)8%"),"3'+%(7+*0"-%03&:"/0-+K%;+=%(%-+!HFZY?FYD:"
D!: P%.*" N5" =*0-8%+1%0" g5" J+'($" P" RFGGZS" O%40'17(-).%" 1).)&)'," '8" +*9'05" 1'3),*,(%5" *,1" %(12&-%0')1"
+%.%+&"),"$%3'+234$"*,1"'.*02"'8"-$%"9739+%"9%%"H#3IF*+-%""%*-"'*:"S+U(*%$-+!.4*'#1+ZDHWDD?WF]:"
DY: q%07&$*+3)"N5"J'1%,$*)3%0"N5"J+'($"P"RFGG!S">%.%+'43%,-*++2"1%-%03),%1"*--%,7*-)',"),"()0(*1)*,"
0$2-$3&"+),[&"($0','9)'+'<2"-'"&'()*+"'0<*,)\*-)',"),"9%%&:"S+AL8+H'#1"FG^HDGXX?DGZD:"
DW: m%+-$7)&" ==M5" m*," >''0," U" RFGG!S" U" (%,-702" '8" *1.*,(%&" )," 9739+%9%%" 1'3%&-)(*-)'," *,1" -$%"
%(','3)(" *,1" %,.)0',3%,-*+" *&4%(-&" '8" )-&" ('33%0()*+)\*-)'," 8'0" 4'++),*-)',:" 28'&#1#)'%" ]YHXFD?
XZD:"
D^: I0%%" KJ5"M%),9%0<" ;5"M$)-%,"U" RD^!^S"#$%"%<<?%*-),<"9%$*.)'70"'8"H#3IF*+ 108'&0"'F*" C:"H%.0;'#F""
]ZH]D]n]DY:"
FG: >7($*-%*7" TK" RD^W^S" U<',)&-)(" 9%$*.)'70" )," ('+',)%&" '8" -$%" 9739+%9%%" H#3IF*+ -%""%*-"'*:" S+
A-.#1#)4+YHDXDnDZD:"
FD: N($7+\" >K5" O'9),&'," PQ" RD^^^S" J)'<%,)(" *3),%&" *,1" 1).)&)'," '8" +*9'0" )," $',%2" 9%%" ('+',)%&H"
J%$*.)'0*++2" 0%+*-%1" ($*,<%&" )," -$%" *,-%,,*+" +'9%&" *,1" *<%?0%+*-%1" ($*,<%&" )," -$%" 37&$0''3"
9'1)%&:+S+E#38+!.4*'#1+2+DWXHXWD?XWW:"
FF: U+*7/"E5"%-+01:"RFGG^S:"=',%2"9%%"*<<0%&&)',"&744'0-&"*"+),["9%-6%%,"<%,%"0%<7+*-)',"*,1"9%$*.)'0*+"
%.'+7-)',:"DG!HDZXGG?DZXGZ:"
F]: N%," N*03*"T5" O'10)<7%\?s*&" N5" =',<" I5" s$',<" N5" O'9),&'," PQ" RFGG^S" #0*,&(0)4-'3)(" 40'8)+),<" '8"
(%,-0*+" ,%0.'7&" &2&-%3" 0%<)',&" )," -$0%%" &4%()%&" '8" $',%2" 9%%" 170),<" 1*,(%" ('337,)(*-)',"
9%$*.)'0:"!V#5+C(%"XH%!XGW:+
! ^X"
FX: O">%.%+'43%,-"E'0%"#%*3"RFGDDS"OH"U"+*,<7*<%"*,1"%,.)0',3%,-"8'0"&-*-)&-)(*+"('347-),<:"O"
I'7,1*-)',"8'0"N-*-)&-)(*+"E'347-),<5"m)%,,*5"U7&-0)*:";NJd"]?^GGGZD?GY?G5"iOC"$--4Hee666:O?
40'A%(-:'0<e:"
FZ: N32-$"Pg" RFGGZS" C)33*H" +),%*0"3'1%+&" 8'0"3)(0'*00*2"1*-*:" ;,H"H'#'(,#"30-'$*+0(&+E#38F-0-'#(01+
H'#1#)4+ 5#1F-'#(*+F*'()+K+0(&+H'#$#(&F$-#"5"P%,-+%3*,"O5" E*0%2"m5">71')-" N5" ;0)\*002"O5"=79%0"M5"
Q1&:"N40),<%05"d%6"q'0[:"44"]^Y?XFG:"
F!: N32-$"Pg"*,1"N4%%1"#V"RFGG]S"d'03*+)\*-)',"'8"(>dU"3)(0'*00*2"1*-*:"R%-.#&*"]DHF!Z?FY]:"
FY: =JPNE"RFGG!S" ;,&)<$-&" ),-'"&'()*+" ),&%(-&" 80'3"-$%"<%,'3%"'8"-$%"$',%29%%"28'*+3%11',%"0:"/0-F"%+
XX]H^]D?^X^:"
FW: J%,A*3),)" q5" ='($9%0<" q" RD^^ZS" E',-0'++),<" -$%" 8*+&%" 1)&('.%02" 0*-%H" *" 40*(-)(*+" *,1" 4'6%087+"
*440'*($"-'"37+-)4+%"-%&-),<:"S+K#4+5-0-+5#$+H"ZYHFW^?]GG:"
F^: J0%)-+),<" O5" U03%,<*71*" V5" U3-3*,,*"U5"=%0\2[" V" RFGGXS" O*,[" 40'17(-&H" *" &)34+%5" 2%-" 4'6%087+5"
,%6" 3%-$'1" -'" 1%-%(-" 1)88%0%,-)*++2" 0%<7+*-%1" <%,%&" )," 0%4+)(*-%1" 3)(0'*00*2" %/4%0)3%,-&" IQJN"
C%--%0&"ZY]HW]n^F:""
]G: =',<" I5" J0%)-+),<" O5" T(Q,-%%D" EM5" M)--,%0" JN" RFGG!S" O*,[V0'1H" *" 9)'(',17(-'0" 4*([*<%" 8'0"
1%-%(-),<"1)88%0%,-)*++2"%/40%&&%1"<%,%&"),"3%-*?*,*+2&)&:"H'#'(,+288+/#-%+FFHFWFZ?FWFY:"
]D: =7*,<">M5"N$%03*,"J#5"C%34)([)"OU"RFGG^S"N2&-%3*-)("*,1" ),-%<0*-).%"*,*+2&)&"'8" +*0<%"<%,%" +)&-&"
7&),<">Um;>"9)'),8'03*-)(&"0%&'70(%&:"/0-F"%+!"#-#$"XHXX?ZY:"
]F: N*&*<*6*" =5" d*0)-*" O5" g)-*<*6*" q5" g*1'6*[)" #" RFGG]S( #$%" %/40%&&)'," '8" <%,%&" %,('1),<" .)&7*+"
('34',%,-&" )&" 0%<7+*-%1" 92" *" ()0(*1)*," (+'([5" +)<$-" %,.)0',3%,-" *,1" *<%" )," -$%" $',%29%%" R28'*+
3%11',%"0S:"AF"+S+/%F"#*$'+DYH^!]?^YG:"
]]: T%00)++" EQ5" N$%0%0-\" #T5"M*+[%0"MJ5" s6)%9%+" CK" RFGGZS"`1'0*,-?&4%()8)(" 0%@7)0%3%,-&" 8'0"0""%*-'("
87,(-)',"),">0'&'4$)+*"'+8*(-)',:"S+/%F"#I'#1"!]HDZ?FW:"
]X: M*11%++"N5"p7),,"MP"RFGGDS"O%.)%6:"I+)%&5"<%,%&5"*,1"+%*0,),<:"2((+K%;+/%F"#*$'"FXHDFW]?D]G^:"
! ^Z"
]Z: U<0*6*+"d5"m%,[)-%&6*0*,"P5"N*1*8"N5"V*13*,*9$*,"d5"J*,%0A%%"N5"=*&*,"P" RFGDGS" ;,'&)-'+"D5X5Z?
-0)&4$'&4$*-%" 0%(%4-'0" *,1" 1N#;T" 87,(-)'," )," <"#*#8.'10" ),&7+),?40'17(),<" ,%70',&" 0%<7+*-%&"
&2&-%3)("),-0*(%++7+*0"(*+()73"$'3%'&-*&)&"*,1"8+)<$-:"S+/%F"#*$'%($%"]GHD]GD?D]D]:"
]!: J*,%0A%%" N5" C%%" K5" m%,[*-%&$" g5" M7" EI5" =*&*," P" RFGGXS" C'&&" '8" 8+)<$-" *,1" *&&'()*-%1" ,%70',*+"
0$2-$3)()-2"),"),'&)-'+"D5X5Z?-0)&4$'&4$*-%"0%(%4-'0"37-*,-&"'8"<"#*#8.'10:"S+/%F"#*$'%($%"FXHYW!^?
YWYW:"
]Y: g7($*0&[)" O5" T*+%&\[*" O" RFGGFS" T'+%(7+*0" 40'8)+),<" '8" 9%$*.)'70*+" 1%.%+'43%,-H" 1)88%0%,-)*+"
%/40%&&)'," '8" 3OdU&" 8'0" ),'&)-'+" D5X5Z?-0)&4$'&4$*-%" ]?[),*&%" )&'8'03&" )," ,*).%" *,1" %/4%0)%,(%1"
$',%29%%&"R28'*+3%11',%"0S:"R#1+H"0'(+K%*"^^H^F?DGD:"
]W: M$)-8)%+1"EM5"E\)['"UT5"O'9),&',"PQ"RFGG]S"P%,%"%/40%&&)',"40'8)+%&"),"-$%"90*),"40%1)(-"9%$*.)'70"
),"),1).)17*+"$',%2"9%%&:"5$'%($%"]GFHF^!nF^^:"
]^: #'-$" UC5" m*0*+*" g5" =%,&$*6" T#5" O'10)<7%\?s*&" NC5" =71&'," TQ5" O'9),&'," PQ" RFGDGS:" J0*),"
-0*,&(0)4-'3)(" *,*+2&)&" )," 4*4%0" 6*&4&" )1%,-)8)%&" <%,%&" *&&'()*-%1" 6)-$" 9%$*.)'70" *(0'&&" &'()*+"
),&%(-"+),%*<%&:"!"#$+K#4+5#$+V#(&+H"FYYHFD]^?FDXW:"
XG: =7,<"=E5"T*70%0"E5"g*2"NU5"M%9%0"I"RFGGYS"E)0(*1)*,"-0*,&(0)4-)',"1%4%,1&"',"+)3)-),<"*3'7,-&"'8"
-$%"-0*,&(0)4-)',"('?*(-).*-'0",%A)0%eEJV:"S+H'#1+E.%3"FWFH]D]X^?]D]ZY:"
XD: N$%3%&$" q5" E'$%," T5" J+'($" P" RFGGYS" d*-70*+" 4+*&-)()-2" )," ()0(*1)*," 0$2-$3&" )&" 3%1)*-%1" 92"
0%'0<*,)\*-)',"),"-$%"3'+%(7+*0"(+'([6'0["),"$',%29%%&:"IUNQJ"K"DGHF]GX?DD:"
XF: U3%,-"NU5"E'0',*"T5"V'++'(["=N5"O'9),&',"PQ"RFGGWS";,&7+),"&)<,*+),<")&"),.'+.%1"),"-$%""
0%<7+*-)',"'8"6'0[%0"1).)&)',"'8"+*9'0"),"$',%2"9%%"('+',)%&:"!"#$+/0-1+2$0&+5$'+752"DGZHXFF!?XF]D:"
X]: V*<%" OQ5" U31*3" Pm" RFGGYS" #$%"3*[),<" '8" *" &'()*+" ),&%(-H" 1%.%+'43%,-*+" *0($)-%(-70%&" '8" &'()*+"
1%&)<,:"H'#A**04*"F^H"]]Xn]X]:"
! ^!"
XX: E'0',*" T5" m%+*01%" OU5" O%3'+),*" N5" T'0*,?C*7-%0" U5" M*,<" q5" =7<$%&" gU5" O'9),&'," PQ" RFGGYS"
m)-%++'<%,),5"A7.%,)+%"$'03',%5"),&7+),"&)<,*+),<5"*,1"@7%%,"$',%2"9%%"+',<%.)-2:"!"#$+/0-1+2$0&+5$'+
752"DGXHYDFW?YD]]:"
XZ: J%,?N$*$*0" q5" O'9)($'," U5" N'['+'6&[)" TJ5" O'9),&'," PQ" RFGGFS" ;,8+7%,(%" '8" <%,%" *(-)'," *(0'&&"
1)88%0%,-"-)3%"&(*+%&"',"9%$*.)'0:"N()%,(%"F^!HYXD?YXX:"
X!: U+*7/" E5" K*)&&'," V5" =%8%-\" U" RFGGZS" O%40'17(-).%" 1%()&)',?3*[),<" )," &%3%+4*0'7&" ('+',)%&" '8" -$%"
9739+%9%%"H#3IF*+-%""%*-"'*:"J%$*."Q('+"N'()'9)'+"Z^HFYG?FYY:"
XY: U+*7/" E5" C%" E',-%" q5" U1*3&" =U5" O'10)<7%\?s*&" N5" P0'\),<%0" ET5" N),$*" N5" O'9),&'," PQ" RFGG^S"
O%<7+*-)',"'8"90*),"<%,%"%/40%&&)',"),"$',%2"9%%&"92"90''1"4$%0'3',%:"=%(%*+H"0'(+H%.0;"WH]G^?
]D^:"
XW: P0'\),<%0" ET5" N$*0*9*&$" dT5" M$)-8)%+1" EM5" O'9),&'," PQ" RFGG]S" V$%0'3',%?3%1)*-%1" <%,%"
%/40%&&)',"),"-$%"$',%2"9%%"90*),:"!"#$+/0-1+2$0&+5$'+752"DGGHDXZD^?DXZFZ:"
X^: E733),<&"TQ5"%-+01:"RFGGWS"N%/7*+"*,1"&'()*+"&-)37+)"%+)()-"0*4)1"*,1"(',-0*&-),<"<%,'3)("0%&4',&%&:"
!"#$6+K#46+5#$6+V#(&6+H"FYZH"]^]?XGF:"
ZG: O%4+'<+%"g5"%-+01:"RFGGWS"#$%"&',<9)01",%70'<%,'3)(&"RN'dPS"),)-)*-).%H"('337,)-2?9*&%1"-''+&"*,1"
&-0*-%<)%&"8'0"&-712"'8"90*),"87,(-)',"*,1"%.'+7-)',:"HRE+=%(#3'$*+^HD?FG:"
ZD: J703%)&-%0" NN5" K*0.)&" Q>5" I%0,*+1" O>" RFGGZS" O*4)1" 9%$*.)'0*+" *,1" <%,'3)(" 0%&4',&%&" -'" &'()*+"
'44'0-7,)-2:"!1#5+H'#1+]H%]!]:(
ZF: #0*),'0" JE5" ='83*,," =U" RFGGYS" N'3*-'&-*-)," *,1" &'3*-'&-*-)," 0%(%4-'0" <%,%" %/40%&&)'," ),"
1'3),*,-"*,1"&79'01),*-%"3*+%&"'8"*,"U80)(*,"()($+)1"8)&$:"H%.0;+H"0'(+K%*+DY^H]DX?]FG:"
Z]: N*9*-),)"TK5" Q9%0-" V5" C%6)&">U5" C%.)--" V5" E*3%0'," KC5"T)0,)(&" g" RFGGYS" U32<1*+*" <%,%" %/40%&&)',"
('00%+*-%&"'8"&'()*+"9%$*.)'0"),"3',[%2&"%/4%0)%,(),<"3*-%0,*+"&%4*0*-)',:"S+/%F"#*$'%($%+FYH]F^Z?
]]GX:"
! ^Y"
ZX: E*3%0',"NU5"%-+016+RFGDDS"V*--%0,&"'8"6)1%&40%*1"1%(+),%"),"d'0-$"U3%0)(*,"9739+%"9%%&:"!"#$+/0-1+
2$0&+5$'+752"DGWH!!F?!!Y:"
ZZ: T7++%0" EJ5" N($3)1?=%34%+" V" RD^^FS" E'00%+*-%&" '8" 0%40'17(-).%" &7((%&&" *3',<" 8)%+1" ('+',)%&" '8"
H#3IF*+1F$#"F3"?"-$%")34'0-*,(%"'8"<0'6-$"*,1"4*0*&)-%&:"A$#1+A(-#3#1"DYH]X]?]Z]:"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
! ^W"
!"#$%&'(`*(%"&(+,-&!.-#'(N#303(#16(&/,-.%0,1(,4(!,,$&'#%0/&(N',,6(!#'&(01(N.+N-&(N&&3(
(
(
#89:;<=:(
N)9+),<"(*0%")&"',%"'8"-$%"$*++3*0[&"'8"-$%"&'()*+"),&%(-&5"97-")-&"%.'+7-)',"0%3*),&"*"($*++%,<%"-'"
%/4+*),:"#$%"$24'-$%&)&" -$*-"&)9+),<"(*0%"%.'+.%1" 80'3"*,(%&-0*+"3*-%0,*+"(*0%"$*&"9%%,"%+*9'0*-%1" ),"
3'+%(7+*0"-%03&"-'"),.'+.%"$%-%0'($0',)("($*,<%&"),"<%,%"%/40%&&)',B"-$)&"$*&"+%1"-'"-$%"40%1)(-)',"-$*-"
6'0[%0&"),"40)3)-).%+2"%7&'()*+"&4%()%&"6)++"&$'6"4*--%0,&"'8"<%,%"%/40%&&)',"3'0%"&)3)+*0"-'"8'7,10%&&"
@7%%,&"%,<*<%1"),"9'-$"3*-%0,*+"(*0%"*,1"0%40'17(-).%"9%$*.)'0"-$*,"-'"%&-*9+)&$%1"@7%%,&"%,<*<%1"
&'+%+2" )," 0%40'17(-).%" 9%$*.)'0:" ;" -%&-%1" -$)&" )1%*" )," -$%" 9739+%" 9%%" H#3IF*+ -%""%*-"'*5" 7&),<" *"
3)(0'*00*2"4+*-8'03"6)-$"(*:"X5ZGG"<%,%&:"i,+)[%"),"-$%"6*&4"!#1'*-%*+3%-"'$F*5"),"6$)($"&744'0-"8'0"-$%"
*9'.%"40%1)(-)',"$*&"9%%,"'9-*),%15";"8'7,1"-$*-"90*),"<%,%"%/40%&&)',"4*--%0,&"),"8'7,10%&&"*,1"@7%%,"
9739+%" 9%%&" 6%0%" 3'0%" &)3)+*0" -'" %*($" '-$%0" -$*," -'" 6'0[%0&:" "='6%.%05" *" ('34*0)&'," '8" +)&-&" '8"
1)88%0%,-)*++2"%/40%&&%1"<%,%&"1%0).%1"80'3"-$)&"&-712"*,1"<%,%"+)&-&"80'3"3)(0'*00*2"&-71)%&"),"!#1'*-%*+
*,1"-$%"$',%2"9%%"28'*+3%11',%"0+&7<<%&-"-$*-"-$%0%")&"*"&$*0%1"&%-"'8"<%,%&"),.'+.%1"),"-$%"0%<7+*-)',"'8"
0%+*-%1"&'()*+"9%$*.)'0&"*(0'&&" ),1%4%,1%,-"%7&'()*+" +),%*<%&:"#'<%-$%05"-$%&%"0%&7+-&"&7<<%&-"-$*-"-$%"
37+-)4+%" ),1%4%,1%,-" %.'+7-)',&"'8" %7&'()*+)-2" -$*-" '((700%1" )," -$%" ),&%(-&" ),.'+.%1" *" ('39),*-)',"'8"
&$*0%1"*,1"1)88%0%,-"3%($*,)&3&:"
"
0E:;HFL=:BHE(
`,%"'8"-$%"$*++3*0[&"'8"-$%"),&%(-"&'()%-)%&" )&"&)9+),<"(*0%5"6$%0%"-$%"*17+-"8%3*+%"'88&40),<"'8"
-$%"@7%%,5"(*++%1"6'0[%0&5"0%3*),"),"-$%)0",*-*+",%&-"*,1"(*0%"8'0"-$%)0"&)9+),<&:"N)9+),<"(*0%"),"-$%"&'()*+"
),&%(-&" )&"37+-)8*(%-%1" *,1" ),.'+.%&" -*&[&" &7($" *&" 40'.)&)',),<" -$%" ,%&-5" 1)0%(-" 8%%1),<" '8" +*0.*%5" *,1"
(+%*,),<"'8"90''1"(%++&"RDS:"m*0)'7&"%.'+7-)',*02"&(%,*0)'&"$*.%"9%%,"47-"8'0-$"-'"%/4+*),"-$%"%.'+7-)',"
'8" &)9+),<"(*0%" )," -$%" ),&%(-" &'()%-)%&" RFS5" ),(+71),<" -$%"40'3),%,-($24'-$%&)&" -$*-" &)9+),<"(*0%"%.'+.%1"
! ^^"
80'3"*,(%&-0*+"3*-%0,*+"(*0%"R]?ZS:"U(('01),<"-'"-$)&" )1%*5"0%40'17(-).%"R%<<"+*2),<S"*,1"3*-%0,*+"(*0%"
R90''1" 40'.)&)',),<S" 9%$*.)'0" 6%0%" 7,('74+%1" -%34'0*++25" %.%,-7*++2" '((700),<" )," &%4*0*-%" (*&-%&5"
@7%%,&"*,1"6'0[%0&:""
" U"3'+%(7+*0"4%0&4%(-).%"',"-$)&"$24'-$%&)&"4'&)-&"-$*-"&)9+),<"(*0%"'0)<),*-%1".)*"$%-%0'($0',)("
($*,<%&"),"<%,%"%/40%&&)',5"&7($"-$*-"-$%"3'+%(7+*0"*0($)-%(-70%"7,1%0+2),<"3*-%0,*+"(*0%"9%$*.)'0"6*&"
('?'4-%1"-'"9%"7&%1"),"*",%6"1%.%+'43%,-*+"(',-%/-5"-$%"6'0[%0"(*&-%"R!S:"#$%"$24'-$%&)&"-$*-"&)9+),<"
(*0%" %.'+.%1" 80'3" 3*-%0,*+" (*0%" R$%0%*8-%05" -$%" 3'+%(7+*0" $%-%0'($0',2" $24'-$%&)&S" 40%1)(-&( -$*-"
&)9+),<" (*0%" *,1" 3*-%0,*+" (*0%" 9%$*.)'0&" *0%" 0%<7+*-%1" 92" &)3)+*0" 4*--%0,&" '8" <%,%" %/40%&&)',:" #$)&"
$24'-$%&)&")&"4*0-)(7+*0+2"('34%++),<"),"&'()*+"),&%(-"+),%*<%&"6$%0%"9'-$"3*-%0,*+"(*0%"*,1"&)9+),<"(*0%"
*0%"40%&%,-"*,1"),.'+.%"&-0)[),<+2"&)3)+*0"9%$*.)'0&"),"@7%%,&"*,1"6'0[%0&:"T'0%"90'*1+25"-$%"3'+%(7+*0"
$%-%0'($0',2"$24'-$%&)&" )&"&744'0-%1"92"&-71)%&"',"-$%"%.'+7-)',"'8"1%.%+'43%,-" ),"*".*0)%-2"'8"-*/*5"
6$)($" -'<%-$%0" &7<<%&-" -$*-" %.'+7-)'," )&" (',&%0.*-).%5" *,1" %.'+7-)',*02" ,'.%+-2" )&" '8-%," *($)%.%1"
-$0'7<$"-$%"('?'4-)',"'8"40%?%/)&-),<"<%,%-)("*0($)-%(-70%"RYS:"
#$%0%" *+&'" *0%" *+-%0,*-).%&" -'" -$%" $24'-$%&)&" -$*-" &)9+),<" (*0%" %.'+.%1" 80'3" 3*-%0,*+" (*0%5"
),(+71),<" -$%" )1%*" -$*-" &)9+),<" (*0%" %.'+.%1"&%+ (#;#" RWS5" *,1" -$%0%8'0%" )&" ,'-" %.'+7-)',*0)+2" 0''-%1" ),"
3*-%0,*+"(*0%"9%$*.)'0:"N744'0-"8'0"-$%"a&%+(#;#+$24'-$%&)&b"3*2"9%"8'7,1"),"-$%"('34+%-%"*9&%,(%"'8"
3*-%0,*+"(*0%"),"&'3%"+),%*<%&"'8"%7&'()*+"),&%(-&:"='6%.%05"&-71)%&"',"-$%"$',%2"9%%"28'*+3%11',%"05"*"
$)<$+2"%7&'()*+"&4%()%&"-$*-"+*([&"3*-%0,*+"(*0%5"&7<<%&-"-$*-"-$%0%"3*2",',%-$%+%&&"9%"*,"%.'+7-)',*02"
+),["9%-6%%,"&)9+),<"(*0%"*,1"3*-%0,*+"(*0%"),"-$)&"&4%()%&"R^S:"P).%,"-$*-"('34+%/"&'()*+)-2"%.'+.%1"DD"
'0"3'0%"-)3%&"),"-$%"),&%(-&"RDGS5")-")&"4'&&)9+%5"*,1"4%0$*4&"%.%,"+)[%+2"RDDS5"-$*-"&)9+),<"(*0%"%.'+.%1".)*"
37+-)4+%"%.'+7-)',*02"0'7-%&"),"1)88%0%,-"&'()*+"),&%(-"+),%*<%&:"
U"0%+*-%1"@7%&-)',")&"6$%-$%0"&)3)+*0"<%,%&"*,1"3'+%(7+*0"4*-$6*2&"$*.%"9%%,"),.'+.%1"),"-$%"
%.'+7-)'," '8" &)9+),<" (*0%" *(0'&&" ),1%4%,1%,-" &'()*+" ),&%(-" +),%*<%&5" 0%<*01+%&&" '8" -$%" 0'7-%&" '0"
%.'+7-)',*02" 3%($*,)&3&" -$0'7<$" 6$)($" &)9+),<" (*0%" %.'+.%1" RY5" DDS:" #$%0%" )&" *" <0'6),<" 9'12" '8"
! DGG"
%.)1%,(%"-$*-"&7<<%&-&"-$*-"-$%0%"*0%"3*,2"('33',*+)-)%&"),"<%,%&"*,1"3'+%(7+*0"4*-$6*2&"*&&'()*-%1"
6)-$" .*0)'7&" 9%$*.)'0*+" &-*-%&" *(0'&&" -$%" ),1%4%,1%,-+2" %.'+.%1" &'()*+" ),&%(-" +),%*<%&5" 0%8%00%1" -'" *&"
a<%,%-)("-''+[)-&b"RYS:"I'0"%/*34+%5"-$%"),&7+),"&)<,*+),<"4*-$6*2"*44%*0&"-'"9%"',%"&7($"<%,%-)("-''+[)-5"
*&" )-" $*&" 9%%," )34+)(*-%1" )," -$%" 0%<7+*-)',"'8" .*0)'7&" *&4%(-&" '8"6'0[%0" 1).)&)',"'8" +*9'0" )," *++" '8" -$%"
3*A'0"<0'74&"'8"&'()*+"),&%(-&"R-$%"*,-&5"9%%&5"6*&4&5"*,1"-%03)-%&S"RDFS:"U,")34'0-*,-"<'*+"),"-$%"&-712"
'8"<%,%-)("-''+[)-&"),"-$%"&'()*+"),&%(-&")&"-'"1%-%03),%"$'6"6)1%&40%*1"-$)&"4$%,'3%,',")&5"*&"6%++"*&"-'"
870-$%0" 0%8),%" '70" 7,1%0&-*,1),<" '8" $'6" -$%" &*3%" <%,%&" *,1" 4*-$6*2&" '4%0*-%" )," -$%" 0%<7+*-)'," '8"
&'()*+"9%$*.)'0&"),"-$%"1)88%0%,-"+),%*<%&"RYS:""""
"aV0)3)-).%+2b" %7&'()*+" ),&%(-&" R6$)($" ),(+71%" &'3%" 9%%&" *,1"6*&4&S" *0%" %/(%++%,-" &79A%(-&" -'"
%/4+'0%" -$%" %.'+7-)'," '8" &)9+),<" (*0%" 9%(*7&%" @7%%,&" *,1"6'0[%0&" '8-%," 4%08'03" &)3)+*0" 90''1" (*0%?
0%+*-%1" -*&[&5" *+9%)-" 170),<" 1)88%0%,-" &-*<%&" )," -$%" ('+',2" (2(+%:" V0)'0" -'" -$%" %3%0<%,(%" '8" -$%" 8)0&-"
6'0[%0&" )," *" ('+',25" a8'7,10%&&b" @7%%,&"37&-" 40'.)&)',5" 8%%15" *,1" '-$%06)&%" -%,1" -'" -$%)0" '88&40),<5"
-*&[&"-$*-"*0%"*&&73%1"92"6'0[%0&"8'++'6),<"-$%)0"%3%0<%,(%" ),"-$%",%&-:" ;-"6*&"-$%&%"8%*-70%&"'8"-$%"
+)8%" $)&-'02" '8" -$%" 40)3)-).%+2" %7&'()*+" !#1'*-%*" 6*&4&" -$*-" ),&4)0%1" -$%" $24'-$%&)&" -$*-" &)9+),<" (*0%"
%.'+.%1"80'3"*,(%&-0*+"3*-%0,*+"(*0%"R]?ZS:"
#'-$" %-+ 01:" RD]S" 7-)+)\%1" -$%" &)3)+*0)-2" 9%-6%%," 3*-%0,*+" *,1" &)9+),<" (*0%" 9%$*.)'0" )," -$%"
40)3)-).%+2" %7&'()*+" 6*&4" !#1'*-%*+ 3%-"'$F*+ -'" -%&-" -$%" 3'+%(7+*0" $%-%0'($0',2" $24'-$%&)&:" i&),<"
4*--%0,&"'8"90*),"<%,%"%/40%&&)',"8'0"*"&%-"'8"]F"<%,%&"*&&'()*-%1"6)-$"6'0[%0"1).)&)',"'8" +*9'0" ),"-$%"
$',%2"9%%"28'*+3%11',%"05"#'-$"%-+01:"RD]S"&$'6%1"-$*-"8'7,10%&&%&"*,1"8'0*<),<"6'0[%0&5"-$%"-6'"<0'74&"
-$*-"8'0*<%"*,1"40'.)&)',"-$%",%&-5"&$*0%"-$%"3'&-"&)3)+*0"4*--%0,&"'8"90*),"<%,%"%/40%&&)',"0%+*-).%"-'"
'-$%0" 8%3*+%&" )," -$%" ('+',25" -$%" @7%%,&" *,1" a<2,%&b" R,',?8'0*<),<" *,1" ,',?0%40'17(-).%" ),1).)17*+&"
1%&-),%1"-'"9%('3%"@7%%,&"-$%"8'++'6),<"&%*&',S:"#$)&"(+7&-%0),<"'8"8'7,10%&&%&"*,1"8'0*<),<"6'0[%0&"
9*&%1" '," 90*)," <%,%" %/40%&&)'," 1*-*" '((700%1" 1%&4)-%" -$%" 8*(-" -$*-" -$%0%" *0%" 3*A'0" 1)88%0%,(%&" ),"
0%40'17(-).%" &-*-7&" 9%-6%%," -$%&%" -6'" <0'74&5" *&" !#1'*-%*+ 8'7,10%&&%&" *0%" 3*-%15" $*.%" 1%.%+'4%1"
! DGD"
'.*0)%&5"*,1"+*2"%<<&5"*,1"8'0*<),<"6'0[%0&"*0%"%,-)0%+2",',?0%40'17(-).%:"i&),<"*"3'0%"%/-%,&).%"&%-"'8"
<%,%&"),"*"3)(0'*00*2"&-7125"#'-$"%-+016+RDXS"&$'6%1"-$*-"-$%"*9'.%"4*--%0,"6*&"&4%()8)("-'"-$%"&79&%-"'8"
<%,%&"-$*-"6*&"-%&-%15"9%(*7&%" 8'0"3'&-"<%,%&" )," -$%"!#1'*-%*+<%,'3%5" 8'7,10%&&%&"*,1"@7%%,&"&$'6"
3'0%" &)3)+*0" 4*--%0,&" '8" 90*)," <%,%" %/40%&&)'," -'" %*($" '-$%0" -$*," -'" 6'0[%0&:" #$%&%" 0%&7+-&+ *0%"
(',&)&-%,-"6)-$"-$%"$24'-$%&)&"-$*-"&)9+),<"(*0%"%.'+.%1"80'3"3*-%0,*+"(*0%"),"-$)&"+),%*<%:"
;"-%&-%1"-$%"3'+%(7+*0"$%-%0'($0',2"$24'-$%&)&"',"-$%"%.'+7-)',"'8"&)9+),<"(*0%"),"9739+%"9%%&"
),"H#3IF*+ -%""%*-"'*9+ 7&),<" *," U<)+%,-"3)(0'*00*2" 9*&%1" '," *" +*0<%?&(*+%" 90*)," -0*,&(0)4-'3)(" 40'A%(-"
RDDS:">%&4)-%"%.'+.),<"%7&'()*+)-2"),1%4%,1%,-+25"9'-$"H#3IF*+*,1"!#1'*-%*"&$*0%"*,"*,,7*+"('+',2"(2(+%"
6$%0%),"%*($"&40),<5" 8'7,10%&&%&" ),)-)*-%",%6",%&-&"-$*-"6)++"4%0&)&-"7,-)+" -$%"%,1"'8" -$%"&733%0"RI)<:"
WUS:"I'++'6),<"-$%"%3%0<%,(%"'8"-$%"8)0&-"'88&40),<"),"-$%",%&-5"8'7,10%&&%&"*0%"(',&)1%0%1"-07%"@7%%,&:"
T'&-" '8" *" @7%%,_&" 8%3*+%" '88&40),<" 1%.%+'4" ),-'" 6'0[%0&" 6$'" 4%08'03" 90''1" (*0%" *,1" '-$%0" 6'0[?
0%+*-%1"-*&[&"8'0"-$%",%&-5"97-"+*-%0"),"-$%"&%*&',5"&'3%"8%3*+%"'88&40),<"1%.%+'4"),-'"<2,%&B"-$%2"3*-%5"
'.%06),-%05"*,1"9%('3%"-$%"8'7,10%&&%&"R*,1"+*-%0"',5"@7%%,&S"'8"-$%"8'++'6),<"&%*&',:"
U&" ),"#'-$"%-+016+ RD]5"DXS5" ;"%/4+'0%1"4*--%0,&"'8"90*),"<%,%"%/40%&&)'," )," 8'7,10%&&%&5"@7%%,&5"
<2,%&5"*,1"6'0[%0&5"-'")1%,-)82"-$%"0%+*-)',&$)4&"9%-6%%,"-$%&%"<0'74&:"i,+)[%"#'-$"%-+016"RD]5"DXS5"6$'"
8'(7&%1" '," ,%&-" 40'.)&)',),<" 9%$*.)'05" 6$)($" ),.'+.%&" 8+)<$-?" *,1" 8'0*<),<?0%+*-%1" *(-).)-)%&5" 32"
%/4%0)3%,-&" )," H#3IF*" ),&-%*1" 8'(7&%1" '," -$%" 1)0%(-" 8%%1),<" '8" 90''1" R$%0%*8-%05" a90''1?8%%1),<"
9%$*.)'0bS"*&"*"('34',%,-"'8"&)9+),<"*,1"3*-%0,*+"(*0%:";,"9739+%"9%%"('+',)%&5"1%.%+'4),<"90''1"*0%"
40'<0%&&).%+2" 8%1"170),<"-$%" +*0.*+"&-*<%5"*" -*&["-$*-" ),.'+.%&"-$%"1)0%(-"4+*(%3%,-"'8" 8''1"R'6%69+4'++%,"
*,1" $',%2S" )," +*0.*+" (%++&" RDZS:" U&" 6)-$" ,%&-" 40'.)&)',),<5" 90''1?8%%1),<" 9%$*.)'0" )&" 4%08'03%1" 92"
8'7,10%&&%&"170),<"-$%",%&-?8'7,1),<"4$*&%"'8"-$%"('+',2"(2(+%"*,1"*+&'"+*-%0"',"92"6'0[%0&"74',"-$%)0"
%3%0<%,(%"),"-$%"('+',2:"M$%0%*&"!#1'*-%*+,%&-&"'4%,+2"*,1"*++"),1).)17*+&"*0%"%/4'&%1"-'"+)<$-5"H#3IF*+
*0%"(*.)-2",%&-%0&5"*,1"@7%%,&"*,1"6'0[%0&"&4%()*+)\%1"',"90''1?8%%1),<"9%$*.)'0"1'",'-"-24)(*++2"+%*.%"
-$%",%&-:"J2"8'(7&),<"',"90''1?8%%1),<"9%$*.)'0"),"H6+-%""%*-"'*5";+('7+1"('++%(-"),1).)17*+&"-$*-"1)88%0%1"),"
! DGF"
-$%)0" 90''1" (*0%" 9%$*.)'0" 97-" 6%0%" [%4-" 7,1%0" (',&-*,-" 1*0[,%&&" R6)-$" -$%" %/(%4-)'," '8" *" +)<$-%1"
8'0*<),<" *0%,*B" &%%"3%-$'1&S" *,1" 7,*9+%" -'" 80%%+2" 8'0*<%5" (',1)-)',&" -$*-" (',-0'+" 8'0" %88%(-&" '8" +)<$-"
%/4'&70%"*,1"8+)<$-"*(-).)-2"',"90*),"<%,%"%/40%&&)',"RD!S:""
;" 4%08'03%1" *," *11)-)',*+5" ('34*0*-).%" *,*+2&)&" -'" )1%,-)82" <%,%&" -$*-" 3*2" $*.%" 0%4%*-%1+2"
4+*2%1"*" 0'+%" )," -$%"%.'+7-)',"'8" &'()*+)-2" )," ),&%(-&5"*(0'&&" -$0%%" ),1%4%,1%,-"%7&'()*+" ),&%(-" +),%*<%&"
RDYS:" =%0%5" ;" %/4+'0%1" -$%" '.%0+*4" 9%-6%%," +)&-&" '8" <%,%&" 4'-%,-)*++2" ),.'+.%1" )," 0%40'17(-)'," *,1e'0"
90''1"(*0%"),"9739+%"9%%&"R<%,%0*-%1"80'3"-$)&"&-712S"*,1"+)&-&"'8"<%,%&"*&&'()*-%1"6)-$"90''1"(*0%"*,1"
0%40'17(-)'," )," !#1'*-%*+ RD]5" DXS" *,1" 6)-$" 6'0[%0?6'0[%0" 1).)&)'," '8" +*9'0" )," -$%" $',%2" 9%%" 28'*+
3%11',%"0+ RD!5"DWS:"P%,%&" 8'7,1" ),"-$%"'.%0+*4"'8" -6'"'0"3'0%"'8" -$%&%"<%,%" +)&-&5"6$)($"*0%"-$%0%8'0%"
1)88%0%,-)*++2" %/40%&&%1" )," )34'0-*,-" %7&'()*+" (',-%/-&" *(0'&&" -6'" '0" 3'0%" %7&'()*+" +),%*<%&5" 3*2"
0%40%&%,-"('34',%,-&"'8"*"<%,%-)(" -''+[)-" 8'0" -$%"%.'+7-)',"'8"('34+%/"&'()*+"9%$*.)'0&" )," -$%" ),&%(-&"
RYS:"
"
+@:?HF9(
(
N@@9J+U++" ('++%(-)',&" 6%0%" 4%08'03%1" )," ;&0*%+" 170),<" *" F?3',-$" 4%0)'1" )," &733%0" FGG^:" J%%&" 6%0%"
470($*&%1" 80'3" V'+2*3" ;,17&-0)%&" Rg)997-\" q*1?T'01%($*)5" ;&0*%+S" *,1" 0%*0%1" 7,1%0" -$%" (',1)-)',&"
1%&(0)9%1"),"RD^S:"#$%"8'70"<0'74&"RI)<:"WJS"6%0%")1%,-)8)%1"*,1"('++%(-%1"*&"8'++'6&H+R)S",#F(&"%**%*"R(+o"
DXS"6%0%"),1).)17*+&"),"-$%"@7%%,"(*&-%"6$'"$*1"0%(%,-+2"),)-)*-%1",%&-&5"$*1"+*0.*%"),"-$%)0",%&-&5"*,1"
6%0%",%(%&&*0)+2"4%08'03),<"*++"90''1"(*0%"9%(*7&%"*17+-"6'0[%0&"$*1",'-"2%-"%3%0<%1"),"-$%",%&-&B"R))S"
dF%%(*+R(+o"D!S"6%0%"@7%%,&"6)-$"3*-70%",%&-&"RcZG"6'0[%0&S"6$'"$*1"(%*&%1"-'"4%08'03"1)0%(-"90''1"
8%%1),<B"R)))S")4(%*+R(+o"DDS"6%0%",%6+2?%3%0<%1"R]"1"'+1S"@7%%,&"('++%(-%1"80'3"]"&%4*0*-%"('+',)%&B"R).S"
N#":%"*+R(+o"DXS"6%0%"Y?^"1"'+15",',?0%40'17(-).%"6'0[%0&"6$'"6%0%"&4%()*+)\%1"',"8%%1),<"),"-$%",%&-:"
#'" )1%,-)82" 6'0[%0&" &4%()*+)\%1" '," 8%%1),<" 90''15" *++" 6'0[%0&" )," ]" &'70(%" ('+',)%&" 6%0%" ),1).)17*++2"
3*0[%1"',"-$%"1*2"'8"-$%)0"%3%0<%,(%"*,1"-$%"('+',)%&"6%0%"'9&%0.%1"8'0"*"F?6%%["4%0)'1:"Q*($"1*2"'8"
! DG]"
'9&%0.*-)',5" %*($" ('+',2" 6*&" '9&%0.%1" 8'0" D" $" *,1" 9'-$" -$%" -'-*+" ,739%0" '8" 90''1?8%%1),<" %.%,-&"
'9&%0.%1" *,1" -$%" )1%,-)-2" '8" -$%" 90''1?8%%1),<" 9%%" 6%0%" 0%('01%1:" J0''1" 8%%1),<" )&" *," %*&)+2"
'9&%0.*9+%" 9%$*.)'0*+" &%@7%,(%" -$*-" +*&-&" *440'/)3*-%+2" Z?DZ" &%(',1&B" +*0.*%" *0%" (+734%1" -'<%-$%0"
&4*-)*++25"*,1"90''1?8%%1),<"9%%&"<'"-'"-$%&%"(+734&"'8" +*0.*%5"'4%,"*,1" ),&4%(-" +*0.*+"(%++&5"*,1"-$%,"
0%<70<)-*-),<" 8''1" ),-'"-$%"(%++&" RDZS:" "M$%,"0%<70<)-*-),<5"*"9%%"4+*(%&"$%0"3'7-$4*0-&" ),-'"-$%"'4%,"
(%++"*,1"$%0"*91'3%,"(',-0*(-&:"J%%&"('++%(-%1"*&"N#":%"*+6%0%"'9&%0.%1"8%%1),<"+*0.*%"',"]"'7-"'8"Z"
'9&%0.*-)',"1*2&5" ),(+71),<" -$%"1*2"'8" '0" 1*2"9%8'0%" ('++%(-)',:" I'0" %*($" ('+',25" *" 4'++%," 8%%1%0"6*&"
[%4-" )," *" +)<$-%1" 8'0*<),<" *0%,*" *--*($%1" -'" -$%" ('+',2" 6)-$" *" cG:]" 3" -79%:" J%8'0%" *,1" *8-%0" %*($"
'9&%0.*-)'," 4%0)'15" -$%" +)<$-%1" 8'0*<),<" ($*39%0&"6%0%" &(*,,%1" *,1" -$%" )1%,-)-2" '8" *,2" 9%%&" )," -$%"
8'0*<),<"*0%,*&"6*&"0%('01%1B"*,2"9%%&"'9&%0.%1"),"-$%"+)<$-%1"8'0*<),<"*0%,*&"6%0%",'-"),(+71%1"),"-$%"
*,*+2&)&:"""
"
,G<;O(FB99@=:BHE9J+#$%"'.*0)%&"'8"*++"9%%&"('++%(-%1"6%0%"1)&&%(-%1"-'"%,&70%"0%40'17(-).%"&-*-7&:"#$%"
*91'3%,&" 6%0%" ('++%(-%1" *,1" &-'0%1" *-" ?FGE" 7,-)+" 1)&&%(-)',&" 6%0%" 4%08'03%1" 7&),<" 3%-$'1&"
1%&(0)9%1"),"RD^S:"I'0"N#":%"*5"-$%"*.%0*<%"+%,<-$&"'8"-$%"F"+*0<%&-"-%03),*+"''(2-%&"R',%"4%0"'.*0)'+%S"
6%0%" 3%*&70%1" 7&),<" *," '4-)(*+" &(*+%5" *,1" -$%&%" .*+7%&" 6%0%" *.%0*<%1" *&" *" 3%*&70%" '8" '.*02"
1%.%+'43%,-5"*&"),"RFGS:"U++"N#":%"*"),"-$%"&-712"$*1".*+7%&"z"D:F"336+I'0"*++"'-$%0"<0'74&"R,#F(&"%**%*9+
dF%%(*5"*,1")4(%*S5"'.*0)%&"6%0%"(+*&&)8)%1"*&"1%.%+'4%1"'0"7,1%.%+'4%1"9*&%1"',"<0'&&"3'04$'+'<2:"U&"
$*&"40%.)'7&+2"9%%," 0%4'0-%1" RFDS5" -$%0%"6*&" +)--+%" .*0)*-)'," ),"'.*02"1%.%+'43%,-"6)-$)," -$%&%" -$0%%"
<0'74&B" *++" ,#F(&"%**%*+ *,1" dF%%(*+ $*1" 87++2" 1%.%+'4%1" '.*0)%&5" *,1" *++" )4(%*" $*1" ('34+%-%+2"
7,1%.%+'4%1"'.*0)%&:"
"
'1#( I;@I<;<:BHEJ" U++" 9%%&" 6%0%" ('++%(-%1" 1)0%(-+2" ),-'" 102" )(%" *,1" -$%)0" $%*1&" 6%0%" )33%1)*-%+2"
0%3'.%15" 4+*(%1" )," +)@7)1" d)-0'<%,5" *,1" &-'0%1" *-" ?WGE" -'" %,&70%" OdU" 40%&%0.*-)',:" I'0" 90*),"
! DGX"
1)&&%(-)',&5"6$'+%"9%%"$%*1&"6%0%"4*0-)*++2"+2'4$)+)\%1"*,1"-$%"1)&&%(-)',&"6%0%"4%08'03%1"'.%0"102")(%"
RFFS:! OdU" 6*&" )&'+*-%1" 80'3" 1)&&%(-%1" 90*),&" 7&),<" *," Od%*&2" T),)" g)-" Rp;UPQdS5" 8'++'6),<" -$%" [)-"
40'-'('+" %/(%4-" -$*-" -$%" ),)-)*+" $'3'<%,)\*-)'," 6*&" 1',%" )," *" ZGG" 7+" 3)(0'87<%" -79%" 7&),<" DGG" 7+"
%/-0*(-)',"9788%0:"""
+
+B=;H<;;<O9J" U<)+%,-" X" /" XXg"H6+ -%""%*-"'*" J0*)," QN#?9*&%1"3)(0'*00*2&"6%0%" 1%&)<,%1" 80'3" &%@7%,(%"
1*-*"'9-*),%1"80'3"XZXeO'($%"420'&%@7%,(),<"'8"H6+-%""%*-"'*"3OdU"1%0).%1"40)3*0)+2"80'3"90*),"-)&&7%"
R^Gj" *,1" DGj" *91'3%,S" RDDS:" Q*($" 3)(0'*00*2" &+)1%" (',-*),%1" X" )1%,-)(*+" *00*2&5" %*($" (',-*),),<"
*440'/)3*-%+2" XXg" QN#?9*&%1" 40'9%&" ('00%&4',1),<" -'" *" -'-*+" '8" X5ZG]" 47-*-).%" 26+ 3%11',%"0" <%,%&"
R*,,'-*-)',"3%-$'1&"1%&(0)9%1"9%+'6S:"FZG?DGGG",<"-'-*+"OdU"4%0"9%%"&*34+%"6*&"0%.%0&%"-0*,&(0)9%1"
*,1" +),%*0" *34+)8)%1( *(('01),<" -'" 3*,78*(-70%0_&" ),&-07(-)',&" RU<)+%,-" #%($,'+'<)%&S:" N*34+%&" 6%0%"
$290)1)\%1"',"-$%"3)(0'*00*2"&+)1%"*,1"6*&$%1"*(('01),<"-'"-$%"U<)+%,-"40'-'('+:"N+)1%&"6%0%"&(*,,%1"
7&),<"*,"U/',"XGGGJ"&(*,,%0"*,1")3*<%&"6%0%"*,*+2\%1"6)-$"PQdQV;t"&'8-6*0%"RU<)+%,-"#%($,'+'<)%&5"
N*,-*"E+*0*5"EUS:"T%-$'1&"*0%"1%&(0)9%1"),"<0%*-%0"1%-*)+"),"RDW5"F]S:"
+
3:<:B9:B=<C( <E<CO9B9( HM( AB=;H<;;<O( F<:<J(T)(0'*00*2" 1*-*" 40%?40'(%&&),<" *,1" &-*-)&-)(*+" *,*+2&%&" 6%0%"
1',%" ),"O"RFXS"7&),<" -$%" +)33*"4*([*<%"RFZS:"T%1)*," 8'0%<0'7,1"*,1"3%1)*,"9*([<0'7,1".*+7%&" 80'3"
-$%"ZZ":<40"8)+%&"80'3"*++"X"<0'74&"6%0%"0%*1"),-'"O"*,1"*,2"&4'-&"-$*-"$*1"9%%,"3*,7*++2"8+*<<%1"R?DGG"
.*+7%&S"6%0%" <).%," *"6%)<$-"'8" \%0'"RFZS:" #$%"9*([<0'7,1" .*+7%&"6%0%" )<,'0%1"9%(*7&%" ),.%&-)<*-)',&"
&$'6%1"-$*-" -02),<" -'"7&%" -$%3"-'"*1A7&-" 8'0"9*([<0'7,1" 8+7'0%&(%,(%"*11%1"3'0%",')&%" -'" -$%"1*-*B"
9*([<0'7,1"6*&"+'6"*,1"%.%,"8'0"*++"3)(0'*00*2&5"&'",'"9*([<0'7,1"('00%(-)',"6*&"1',%:"J%(*7&%"',+2"
',%" &*34+%" 6*&" $290)1)\%1" -'" %*($" 3)(0'*00*2" &+)1%5" -$%" &),<+%?($*,,%+" %/40%&&)'," .*+7%&" 6%0%"
,'03*+)\%1"6)-$"-$%"@7*,-)+%"3%-$'1"RF!S"-$%,"+'<F"-0*,&8'03%1:(
! DGZ"
E'%88)()%,-"'8".*0)*-)',"REmS".*+7%&"6%0%"(*+(7+*-%1"7&),<"-$%"ZZ"&*34+%&B"-$%"1)&-0)97-)',"'8"Em"
.*+7%&"6*&" &-0',<+2" 9)3'1*+5" &%4*0*-),<" *-" *" .*+7%" '8" G:GDZ" R1*-*" ,'-" &$'6,S5" &7<<%&-),<" *" &79&%-" '8"
40'9%&" 6)-$" +)--+%" .*0)*-)'," '.%0*++" *,1" $%,(%" ,'" 7&%87+" ),8'03*-)',B" ,%*0+2" *++" '8" -$%" 4'&)-).%" *,1"
,%<*-).%"(',-0'+"&4'-&"$*1"+'6"Em".*+7%&"*&"6%++:""U++"(',-0'+"&4'-&"6%0%"-$%,"0%3'.%15"*&"6%++"*&"40'9%&"
6)-$"Em".*+7%&"z"G:GDZ5"+%*.),<"]!5WY!"&4'-&"'7-"'8"XZ5FFG:"
U" F/F" 8*(-'0)*+" 3'1%+" RFYS" R3*)," %88%(-&H" 0%40'17(-)',5" 8%%1),<S" 6*&" 8)-" )," +)33*5" -*[),<" ),-'"
*(('7,-".*0)*-)',"17%" -'"4'&&)9+%"1)88%0%,(%&" ),"%*($"3)(0'*00*2" &+)1%" RFWS:" #$%"'.%0*++"Ud`mU"I?-%&-5"
-$%"3*),"%88%(-&"'8" 0%40'17(-)',"*,1" 8%%1),<5"*,1"-$%" ),-%0*(-)',"-%03"6%0%"%&-)3*-%1"*&"6%++"*&" -$%"
3%*,"%/40%&&)',"+%.%+"8'0"-$%"X"<0'74&:"T7+-)4+%"-%&-"*1A7&-3%,-"6*&"1',%"&%4*0*-%+2"8'0"%*($"(',-0*&-"
7&),<"-$%"I*+&%">)&('.%02"O*-%"3%-$'1"RF^S:"
U++"40'9%&"',"-$%"3)(0'*00*2"6%0%"*,,'-*-%1"9*&%1"',"'0-$'+'<2"-'"-$%"$',%2"9%%"26+3%11',%"0+
92"4%08'03),<"JCUN#"-'"-$%",',?0%17,1*,-",7(+%'-)1%"1*-*9*&%" ),"P%,J*,[:"V0'9%&"-$*-"1)1",'-"$*.%"
&-0',<+2"&744'0-%1"RQ?.*+7%"z"G:GGGDS"$)-&"-'"<%,%&"),"-$%"`88)()*+"=',%2"J%%"P%,%"N%-"m%0&)',"F( 8'0"26+
3%11',%"0+ R]GS" 6%0%" %/(+71%1" 80'3" 870-$%0" *,*+2&%&5" +%*.),<" DG5G]Y" *,,'-*-%1" 40'9%&" 47-*-).%+2"
0%40%&%,-),<" XZG]"7,)@7%"26+3%11',%"0+<%,%&:" C)&-&" '8" <%,%&" 4'-%,-)*++2" *&&'()*-%1"6)-$" 90''1?8%%1),<"
9%$*.)'0" *,1" 6)-$" 0%40'17(-)'," R-$%" aI%%1),<" P%,%" C)&-b" *,1" O%40'17(-)'," P%,%" C)&-b5" 0%&4%(-).%+2S"
6%0%"(0%*-%1"80'3"-$%"+)&-&"'8"*,,'-*-%1"40'9%&"-$*-"6%0%"&)<,)8)(*,-"*-"*,"I>O?('00%(-%1"8+z"G:GZ"8'0"
%*($"'8"-$%&%"3*),"%88%(-&"),"-$%"Ud`mU:"M$%,"37+-)4+%"40'9%&"('00%&4',1),<"-'"-$%"&*3%"26+3%11',%"0+
<%,%"6%0%" &)<,)8)(*,-" 8'0" *"3*),"%88%(-"97-" 0%<7+*-%1" ),"'44'&)-%"1)0%(-)',&5" -$%" ('00%&4',1),<"<%,%&"
6%0%"0%3'.%1"80'3"-$%"I%%1),<"*,1"O%40'17(-)',"P%,%"C)&-&:"
" #'")1%,-)82"<%,%"87,(-)',*+"-%03&"%,0)($%1"),"-$%"I%%1),<"*,1"O%40'17(-)',"P%,%"C)&-&5"-$%&%"+)&-&"
6%0%" -0*,&8'03%1" ),-'" +)&-&" '8" <"#*#8.'10+ 3%10(#)0*-%"+ '0-$'+'<&" 7&),<" *" 40%.)'7&+2" 479+)&$%1" 26+
3%11',%"0+ ?+ <6+3%10(#)0*-%"+'0-$'+'<" +)&-" R]GS5" *,1" *,*+2\%1" 7&),<" -$%"P%,%"`,-'+'<2" RP`S" 87,(-)',*+"
*,,'-*-)'," -''+" RP`I*-" +%.%+S" '," -$%" >Um;>" 6%9&)-%" R]DS:" P%,%&" 40%&%,-" )," 9'-$" -$%" I%%1),<" *,1"
! DG!"
O%40'17(-)'," P%,%" C)&-&5" *&" 6%++" *&" <%,%&" &)<,)8)(*,-" 8'0" -$%" ),-%0*(-)'," -%03" )," -$%" Ud`mU5" 6%0%"
0%3'.%1" 80'3" -$%" +)&-&" 40)'0" -'" )1%,-)82),<" <6+ 3%10(#)0*-%"+ '0-$'+'<&B" -$%&%" 8)+-%0%1" <%,%&" 6%0%"
('39),%1" -'" (0%*-%" *" -$)01" +)&-" R-$%" aJ'-$"P%,%" C)&-bS:" I'0" %*($"'8" -$%" -$0%%" <%,%" +)&-&5" %,0)($%1" R8+z"
G:GZB" f" Z" <%,%&" 4%0" -%03S" I'#1#)'$01+ 8"#$%**" *,1"3#1%$F10"+ ,F($-'#(" -%03&" 6%0%" )1%,-)8)%1" 7&),<" *"
9*([<0'7,1" +)&-" (',&)&-),<" '8" ]!W!" <6+ 3%10(#)0*-%"+ <%,%&" ('00%&4',1),<" -'" -$%" XZG]" 47-*-).%" 26+
3%11',%"0+<%,%&"',"-$%"3)(0'*00*2:""
+
$<::@;E9(HM(D@E@(@PI;@99BHE(<=;H99(MHL;(D;HLI9J+#'"%/4+'0%"4*--%0,&"'8"90*),"<%,%"%/40%&&)',"*(0'&&"-$%"
8'70"<0'74&5"=)%0*0($)(*+"E+7&-%0),<"U,*+2&)&"R=EUS"6*&"4%08'03%1"',"37+-)4+%"&%-&"'8"40'9%&"7&),<"-$%"
&-*-&"RFXS" *,1" <4+'-&""R]FS" O" 4*([*<%&:" I)0&-5" -'" )1%,-)82" '.%0*++" 4*--%0,&5"=EU"6*&" 4%08'03%1"'," -$%" X"
3%*," <0'74" %&-)3*-%&" 8'0" *++" WGXX" 40'9%&" &)<,)8)(*,-" 8'0" -$%" I" -%&-:" d%/-5" -'" 9%&-" *440'/)3*-%" -$%"
*,*+2&%&"7&%1"92"#'-$"%-+016+ RD]5"DXS5"=EU"6*&"*+&'"4%08'03%1"',"-6'"&79&%-&"'8"40'9%&H"DS(#$%"XZ"H6+
-%""%*-"'*+ 40'9%&" ('00%&4',1),<" -'" -$%" ]F" 8%%1),<?" *,1" 0%40'17(-)',?0%+*-%1" <%,%&" '0)<),*++2" 7&%1" -'"
3%*&70%"4*--%0,&"'8"90*),"<%,%"%/40%&&)',"),"!#1'*-%*" RD]S"Ra#%&-"DbSB"*,1"FS"U"90'*1%0"&79&%-"'8"DGFF"
40'9%&" ('00%&4',1),<" -'" <%,%&" )34+)(*-%1" )," 0%40'17(-)'," *,1e'0" 8%%1),<" )," ),&%(-&" )," '-$%0" &-71)%&"
Ra#%&-"FbS:"#$%"40'9%&"7&%1"8'0"#%&-"F"6%0%"-$'&%"',"-$%"3)(0'*00*2"('00%&4',1),<"-'"<%,%&"-$*-"R'S"$*.%"
8%%1),<?"*,1",7-0)-)',?0%+*-%1"87,(-)',&" ),"<6+3%10(#)0*-%"+ R'6%69+-$%)0"<6+3%10(#)0*-%"+'0-$'+'<&"$*.%"
*&&'()*-%1" I'#1#)'$01+ 8"#$%**+ '0"3#1%$F10"+ ,F($-'#(" P%,%" `,-'+'<2" -%03&" )," -$*-" ),(+71%" -$%" 6'01&"
a8''1b5"a8%%1b5"a,7-0)%,-b5"'0"a8'0*<),<bB"(+o"DYSB"'0"R''S"*0%"),.'+.%1"),"0%40'17(-)',?0%+*-%1"87,(-)',&"),"
<6+3%10(#)0*-%"+ R'6%69+ -$%)0"<6+3%10(#)0*-%"+'0-$'+'<&"$*.%"*&&'()*-%1"I'#1#)'$01+8"#$%**+'0"3#1%$F10"+
,F($-'#(" P%,%" `,-'+'<2" -%03&" -$*-" ),(+71%" -$%" 6'01&" a0%40'17(-).%b5" a0%40'17(-)',b5" a''(2-%b5"
a''<%,%&)&b5"'0"a<*3%-%bB"(+o"FFFSB"'0"R'''S"6%0%"7&%1"),"#'-$"%-+016+RD]S"R(+o"D^SB"),"*11)-)',"-'"R';S"-$%"FY"
<%,%&"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"26+3%11',%"0+6'0[%0&"&4%()*+)\%1"',"),?$).%"-*&[&".%0&7&"8'0*<),<"
-*&[&" Ra,70&%&b" *,1" a8'0*<%0&b5" 0%&4%(-).%+2S" )," RD!S" *,1e'0" RDWS" *,1" *+&'" 1)88%0%,-)*++2" %/40%&&%1"
! DGY"
9%-6%%,"40'.)&)',),<"*,1",',?40'.)&)',),<"!#1'*-%*+6*&4&"),"RDXS"*,1"9%-6%%,"90''1?8%%1),<"*,1",',?
90''1?8%%1),<"),1).)17*+&"),"-$)&"&-712B"*,1"R;S"]Z"<%,%&"1)88%0%,-)*++2"%/40%&&%1"9%-6%%,"0%40'17(-).%"
*,1" ,',?0%40'17(-).%" !#1'*-%*+ 6*&4&" )," RDXS" *,1" *+&'" 9%-6%%," 0%40'17(-).%" *,1" ,',?0%40'17(-).%"
9739+%"9%%&" )," -$)&"&-712:"N'3%"40'9%&"7&%1" 8'0"#%&-"F"3%-"3'0%"-$*,"',%"'8" -$%"(0)-%0)*:"I),*++25" -'"
1)&(%0,"6$%-$%0" -$%"4*--%0,&" 80'3"#%&-&" D" *,1"F"6%0%" &4%()8)(" -'" -$%&%" &79&%-&5"=EU"6*&"4%08'03%1"
7&),<"FGG"0*,1'3"&79&%-&"'8"XZ"*,1"DGFF"40'9%&"*,1"-$%"-'4'+'<)%&"80'3"-$)&"*,*+2&)&"6%0%"('34*0%1"
-'"-$%"-'4'+'<)%&"0%&7+-),<"80'3"#%&-&"D"*,1"F:"
"
!;H99[9I@=B@9( =HAI<;B9HE9J+ J'-$" V*)06)&%" I)&$%0_&" Q/*(-" #%&-&" R',%?-*)+%1S" *,1" *" &)37+*-)',?9*&%1"
3%-$'1"R*+&'"7&%1"*,1"1%&(0)9%1"),"DXS"6%0%"7&%1"-'"1%-%03),%"6$%-$%0"*"&-*-)&-)(*++2"&)<,)8)(*,-"R8+z"
G:GZS"1%<0%%"'8"'.%0+*4"%/)&-&"9%-6%%," -$%"H#3IF*+O%40'17(-)',"*,1"I%%1),<"P%,%" C)&-&" *,1" +)&-&"'8"
<%,%&" *&&'()*-%1" 6)-$" 0%40'17(-)'," *,1" 8%%1),<" <%,%0*-%1" 80'3" *" 90*)," 3)(0'*00*2" %/4%0)3%,-" ),"
!#1'*-%*+ RDXS" *,1" +)&-&" '8" <%,%&" 1)88%0%,-)*++2" %/40%&&%1" )," 26+ 3%11',%"0+ ,70&%" *,1" 8'0*<%0" 90*),&5" *+&'"
<%,%0*-%1"80'3"3)(0'*00*2"%/4%0)3%,-&"RD!5"DWS:"J'-$",70&%"*,1"8'0*<%0"$',%2"9%%&"7,1%0-*[%"8%%1),<?
0%+*-%1"90''1"(*0%"-*&[&5"6)-$",70&%&"1)0%(-+2" ),-%0*(-),<"6)-$"*,1"8%%1),<" +*0.*%5"*,1"8'0*<%0&" +%*.),<"
-$%" ,%&-" -'" ('++%(-" 8''1" 40'.)&)',&:" d70&%" *,1" 8'0*<%0" $',%2" 9%%&" *0%" ,'-" -24)(*++2" 0%40'17(-).%5"
*+-$'7<$" ,70&%&" 3*2" 4'&&%&&" &'3%" a0%40'17(-).%?+)[%b" 4$%,'-24)(" -0*)-&" R^S:" U++" (0'&&?&4%()%&"
('34*0)&',&"6%0%" 4%08'03%1" 7&),<"26+3%11',%"0+'0-$'+'<&5" *,1" 9*([<0'7,1" +)&-&" 8'0" %*($" ('34*0)&',"
6%0%" +)3)-%1" -'" <%,%&" 0%40%&%,-%1" '," 9'-$" &4%()%&_"3)(0'*00*2:" P%,%&" 6%0%" ('7,-%1" *&" '.%0+*44),<"
0%<*01+%&&"'8"-$%"1)0%(-)',"'8"($*,<%"),"-$%"-6'"+)&-&:"
(
(
(
(
! DGW"
'@9LC:9(
#1,/#(HM(AB=;H<;;<O(F<:<J+`8"-$%"DG5G]Y"40'9%&"),(+71%1"),"-$%"&-*-)&-)(*+"*,*+2&)&5"WGj"R(+o"WGXXS"$*1"
'.%0*++"Ud`mU"I?-%&-&"6)-$"I>O?('00%(-%1"8?.*+7%&"z"G:GZ5"47-*-).%+2" 0%40%&%,-),<"XGXG"7,)@7%"<%,%&"
1)88%0%,-)*++2"%/40%&&%1"*(0'&&"-$%"8'70"<0'74&:"(
"
4@@FBED( 5@E@( -B9:J+ FZ!F" <%,%&" $*1" +%.%+&" '8" 90*)," %/40%&&)'," *&&'()*-%1" 6)-$" 1)88%0%,(%&" )," 90''1?
8%%1),<" 9%$*.)'0" )," -$%" Ud`mU:" #$)&" +)&-" ),(+71%1" -$%" <%,%" '(*F1'(+ "%$%8-#"+ *FI*-"0-%+ B5" 6$)($" 6*&"
740%<7+*-%1"),"90''1?8%%1),<"),1).)17*+&5"*,1"6*&"*+&'"740%<7+*-%1"),",%&-?40'.)&)',),<"!#1'*-%*+),"#'-$"
%-+016_&"&-712"RD]S:";,&7+),"&)<,*+),<"$*&"0%4%*-%1+2"9%%,")34+)(*-%1"*&"4+*2),<"*,")34'0-*,-"0'+%"),"&'()*+"
8%%1),<"*,1"8'0*<),<"9%$*.)'0&5"*(0'&&"&%.%0*+"&'()*+"),&%(-"+),%*<%&"RDF5"]]S:"U+&'"40%&%,-"),"-$%"+)&-"6*&"
-$%" <%,%" :"F88%1+ .#3#1#)+ B5" *" <%,%" -$*-" *44%*0&" -'" 9%" 0%<7+*-%1" 92"p7%%,"T*,1)97+*0" V$%0'3',%"
RpTVS"),"$',%2"9%%&"R]XS"*,1"*+&'"92"9'-$"-$%"@7%%,"*,1"K7.%,)+%"='03',%"RK=S"),"H6+-%""%*-"'*+R]ZS:"#$%"
I'#1#)'$01+ 8"#$%**" *,1" 3#1%$F10"+ 87,(-)',+ -%03&" %,0)($%1" )," -$%" I%%1),<" P%,%" C)&-" R*,1" )," -$%"
O%40'17(-)',"*,1"J'-$"P%,%"C)&-&S"*0%"),(+71%1"),"#*9+%"W:"
+
'@I;HFL=:BHE( 5@E@( -B9:J" ]DDF" <%,%&" $*1" +%.%+&" '8" %/40%&&)'," +%.%+&" *&&'()*-%1" 6)-$" 1)88%0%,(%&" ),"
0%40'17(-).%" &-*-7&" )," -$%" Ud`mU:" #$)&" +)&-" ),(+71%1" *,'-$%0" ),&7+)," &)<,*+),<?0%+*-%1" <%,%5" -0")%-+ #,+
"08034$'(+ R-#"S5"6$)($"6*&"740%<7+*-%1" )," 0%40'17(-).%" ),1).)17*+&:"`,%" -%03"0%+*-%1" -'" 0%40'17(-)',"
R)03%-%+ )%(%"0-'#(S"6*&" %,0)($%1" )," -$%" O%40'17(-)',"P%,%" C)&-5" *&"6%++" *&" &%.%0*+" -%03&" 0%+*-%1" -'"
,%0.'7&" &2&-%3" 1%.%+'43%,-" R%6)69+ 0L#(#)%(%*'*S" *,1" *<),<" R%6)69+ &%-%"3'(0-'#(+ #,+ 0&F1-+ 1',%+ *80(S"
R#*9+%"WS:+
+
! DG^"
NH:?(5@E@( -B9:J"M)-$)," -$%"J'-$"P%,%"C)&-" R(+o"D]F"<%,%&S5" -$%"I'#1#)'$01+8"#$%**+ -%03&"I%.0;'#"+*,1"
1#$#3#-#"4+ I%.0;'#"+ 6%0%" %,0)($%15" *&" 6%++" *&" &%.%0*+" -%03&" 0%+*-%1" -'" ''(2-%" 1%.%+'43%,-" R%6)69+
##$4-%+,0-%+&%-%"3'(0-'#(S"*,1"-$%"-%03""%8"#&F$-';%+I%.0;'#"+R#*9+%"WS6+
$<::@;E9(HM( @PI;@99BHE( <=;H99( :?@( MHL;( D;HLI9J+=EU"4%08'03%1"7&),<"%/40%&&)',"1*-*" 80'3"*++"40'9%&"
&)<,)8)(*,-" )," -$%"'.%0*++"Ud`mU"2)%+1%1" -$%" 8'++'6),<" 0%+*-)',&$)4&"9%-6%%," -$%" 8'70"<0'74&H" RN#":%""
R)4(%"R,#F(&"%**5"dF%%(SSS"RI)<:"^US:"I'0"('34*0)&',5"I)<70%"^"RJS"*+&'"&$'6&"0%+*-)',&$)4&"9%-6%%,"-$%"
&*3%"8'70"<0'74&"),"!#1'*-%*5"6$)($"#'-$"%-+016"RDXS"1%0).%1"80'3"=EU"'8"90*),"%/40%&&)',"1*-*"7&),<"-$%"
XXY"40'9%&"&)<,)8)(*,-"8'0"-$%"'.%0*++"Ud`mU"),"-$%)0+!#1'*-%*+3)(0'*00*2"%/4%0)3%,-:"
" I'0" #%&-" D5" =EU" 2)%+1%1" -$%" 8'++'6),<" 0%+*-)',&$)4&" 9%-6%%," -$%" 8'70" <0'74&H" R)4(%" RN#":%""
R,#F(&"%**5"dF%%(SSS"RI)<:"DGUS:"#*9+%"^"40'.)1%&"*"&733*02"'8"%/40%&&)',"1*-*"8'0"-$%"]F"<%,%&"),"#'-$"
%-+016_&"RD]S"'0)<),*+"!#1'*-%*+&-7125"),(+71),<"0%&7+-&"80'3"9'-$"!#1'*-%*+&-71)%&"RD]5"DXS"*,1"-$)&"&-712:"I'0"
#%&-"F5"=EU"2)%+1%1" -$%"&*3%"0%+*-)',&$)4&"'9-*),%1" 80'3"=EU"'8"*++"40'9%&"&)<,)8)(*,-" 8'0" -$%"'.%0*++"
Ud`mUH" RN#":%"" R)4(%" R,#F(&"%**5"dF%%(SSS" RI)<:"DGJS:"I'0"('34*0)&',5"I)<:"DG" RES"*+&'" ),(+71%&"*"$%*-"
3*4"0%(0%*-%1"80'3"-$%"!#1'*-%*+1*-*"),"0%8:"RD]S:"
" ;,"DGGj"'8" -$%"FGG"0*,1'3"&79&%-&"'8"XZ"*,1"DGFF"40'9%&5",#F(&"%**%*+*,1"dF%%(*+(+7&-%0%1"
-'<%-$%05"6)-$"N#":%"*+*,1")4(%*+(+7&-%0),<"),".*0)'7&"6*2&:"
+
!;H99[9I@=B@9(=HAI<;B9HE9J+I'0"-$%"-%&-&"'8"'.%0+*4"9%-6%%,"-$%"H#3IF*+R-$)&"&-712S9+!#1'*-%*+RDXS9+*,1"
28'*+ RD!5" DWS+ <%,%" +)&-&5" ',+2" -$%" ('34*0)&'," 9%-6%%," -$%"H#3IF*+ I%%1),<" P%,%" C)&-" *,1" -$%" +)&-" '8"
<%,%&"*&&'()*-%1"6)-$",%&-"40'.)&)',),<"),"!#1'*-%*+RDXS"&$'6%1"*"&)<,)8)(*,-"R8+z"G:GZ"8'0"I)&$%0_&"Q/*(-"
#%&-B" 8+ z" G:GD" 8'0" &)37+*-)'," 9*&%1?-%&-S" 1%<0%%" '8" '.%0+*4" RI)<:" DDS:" #*9+%&" DG" *,1" DD" &$'6" <%,%&"
40%&%,-"),"-$%"'.%0+*4"'8"-6'"'0"3'0%"&-71)%&:"U3',<"-$%"&%.%,"<%,%&"40%&%,-"),"-$%"90''1"(*0%?0%+*-%1"
+)&-&"80'3"*++" -$0%%"&4%()%&"6*&"-$%"<%,%" '(#*'-#1+B9^9a9?-"'*?8.#*8.0-%+"%$%8-#"+R'-8"BS5"*"('34',%,-"'8"
-$%" ),'&)-'+" &)<,*+),<"4*-$6*25"6$)($" )&" ),.'+.%1" ),"9'-$" +*0.*+" 8%%1),<" R]!S"*,1" 8+)<$-"9%$*.)'0" R]YS" ),"
! DDG"
<"#*#8.'106" #$)&" <%,%"6*&"1'6,0%<7+*-%1" )," ),"90''1?8%%1),<"H#3IF*5" ,%&-?40'.)&)',),<"!#1'*-%*" RDXS5"
*,1"28'*+8'0*<%0&"RDWS:"
"
6B9=L99BHE(
#$%"%.'+7-)',*02"'0)<),&"'8"&)9+),<"(*0%"*0%"*"3*A'0"-'4)("'8"0%&%*0($"',"-$%"&'()*+"),&%(-&:"=%0%5";"
7&%1"U<)+%,-"90*),?QN#"9*&%1"3)(0'*00*2&"-'"%/*3),%"4*--%0,&"'8"90*),"<%,%"%/40%&&)',"),"9739+%"9%%&"
RH6+-%""%*-"'*S"1)88%0),<"),"-$%)0"90''1"(*0%"*,1"0%40'17(-).%"9%$*.)'05"),"'01%0"-'"%/4+'0%"$24'-$%&%&"',"
-$%"%.'+7-)',"'8"&)9+),<"(*0%"),"-$)&"+),%*<%:";"8'7,1"-$*-"8'0"3'&-"<%,%&"',"-$%"3)(0'*00*25"*&"6%++"*&"8'0"
&79&%-&"'8"<%,%&"6)-$"87,(-)',&"0%+*-%1"-'"8%%1),<"*,1"0%40'17(-)',5"8'7,10%&&%&"*,1"@7%%,&"&$*0%"-$%"
3'&-"&)3)+*0"4*--%0,&"'8"90*),"<%,%"%/40%&&)',:"
" J2"(',-0*&-5"&-71)%&"',"-$%"6*&4"!#1'*-%*+3%-"'$F*"$*.%"&$'6,"-$*-"8'7,10%&&"*,1"6'0[%0"&$*0%"
-$%"3'&-" &)3)+*0" 4*--%0,&" '8" 90*)," <%,%" %/40%&&)'," 8'0" *" &79&%-" '8" ]F" <%,%&" )34+)(*-%1" )," 1).)&)'," '8"
+*9'0"),"$',%2"9%%&"7&),<"*"@7*,-)-*-).%"VEO?9*&%1"*,*+2&)&"RD]S5"6$%0%*&"@7%%,&"*,1"6'0[%0&"&$'6%1"
-$%"3'&-" &)3)+*0"4*--%0,&" 8'0"c]GGG"<%,%&"*,*+2\%1"92"3)(0'*00*2" RDXS:" " ;,"9'-$"H#3IF*+*,1"!#1'*-%*5"
8'7,10%&&%&"*,1"@7%%,&"*0%"0%40'17(-).%"97-"-$%2"1)88%0"),"-$%)0"90''1"(*0%"9%$*.)'05"&7<<%&-),<"-$*-"),"
H#3IF*5" 97-" ,'-" ),"!#1'*-%*5" 0%40'17(-).%" &-*-7&" $*&" *" &-0',<%0" ),8+7%,(%"',"'.%0*++" 4*--%0,&" '8" 90*),"
<%,%"%/40%&&)',"-$*,"90''1?8%%1),<"9%$*.)'0:(#$%"&-0',<5"&$*0%1"4*--%0,&"'8"%/40%&&)',"-$*-";"1%-%(-%1"
),"8'7,10%&&"*,1"@7%%,"9739+%"9%%&"3*2"*+&'"&7<<%&-"-$*-"*-"-$%"+%.%+"'8"90*),"<%,%"%/40%&&)',5"8%6%0"
($*,<%&"'((70"170),<"-$%"-0*,&)-)',"80'3"8'7,10%&&"-'"@7%%,"),"-$%"H#3IF*++)8%"(2(+%+0%+*-).%"-'"!#1'*-%*5"
*+-$'7<$" ),"9'-$" +),%*<%&"*"('34+%/"&7)-%"'8"4$2&)'+'<)(*+"*,1"9%$*.)'0*+"($*,<%&"*0%" ),.'+.%1" )," -$)&"
-0*,&)-)',"RFD5"]WS:"
" ;,",*-70*+"(',-%/-&5"-$%"-0*,&)-)',"80'3"8'7,10%&&"-'"@7%%,"),"H#3IF*+3*2"9%".)%6%1"*&"3'0%"
),.'+.%1"-$*,"),"!#1'*-%*5"*&"),"H#3IF*"-$)&"-0*,&)-)',"),.'+.%&"(%&&*-)',"'8"8+)<$-"*,1"%/4'&70%"-'"+)<$-5"
6$%0%*&" ),"!#1'*-%*9+6$)($",%&-"'4%,+25" 8'7,10%&&%&"*,1"@7%%,&"*0%"9'-$"%/4'&%1"-'" +)<$-"*,1"@7%%,&"
! DDD"
3*2" '((*&)',*++2" 8+2" 80'3" -$%" ,%&-:" U11)-)',*++25" 8'7,10%&&%&" )," 3*,2" !#1'*-%*+ &4%()%&+ R),(+71),<" !6+
3%-"'$F*S"3*2" 8'7,1",%&-&" )," &3*++" <0'74&5" ),"6$)($"(*&%" -$%"1'3),*,-" 8'7,10%&&%&"9%$*.%&" a@7%%,?
+)[%b"R]^S5"&7<<%&-),<"-$*-"-$%0%"3*2"9%"<0%*-%0"8+%/)9)+)-2"),"-$%"-0*,&)-)',"80'3"8'7,10%&&"*,1"@7%%,"),"
!#1'*-%*+0%+*-).%"-'"H#3IF*:(
#$%"0%&7+-&('8"32"=EU(&7<<%&-"-$*-"4%0$*4&"),"-$%"9739+%"9%%&5"&)9+),<"(*0%")&",'-"%.'+7-)',*0)+2"
0''-%1" )," *,(%&-0*+" 3*-%0,*+" (*0%" 9%$*.)'05" *,1" -$%0%8'0%" 3*2" $*.%" %.'+.%1" &%+ (#;#:" U+-%0,*-).%+25"
&)9+),<" (*0%"3*2"$*.%"%.'+.%1" 80'3"3*-%0,*+" (*0%" )," -$)&" +),%*<%5" 97-" 40%1)(-)',&" (',&)&-%,-"6)-$" -$%"
3'+%(7+*0" $%-%0'($0',2" $24'-$%&)&" 6%0%" ,'-" 74$%+1" 4%0$*4&" 9%(*7&%" %.'+7-)',*02" 1).%0&)8)(*-)'," ),"
90*)," <%,%" %/40%&&)'," 4*--%0,&" )," @7%%,&" *,1" 6'0[%0&" 40%(+71%&" 1%-%(-),<" &)3)+*0)-)%&" )," 90*),"
-0*,&(0)4-)',"*&&'()*-%1"6)-$"&)9+),<"*,1"3*-%0,*+"(*0%6"
U,"*11)-)',*+5"3%-$'1'+'<)(*+"%/4+*,*-)',"8'0"-$%"1)88%0%,-"4*--%0,&"'9&%0.%1"),"H#3IF*+*,1"),"
!#1'*-%*+RD]5"DXS")&"-$%"8'(7&"$%0%"',"-$%"1)0%(-"90''1?8%%1),<"('34',%,-"'8"90''1"(*0%5"0*-$%0"-$*,"',"
,%&-"40'.)&)',),<5"*&"6*&"8'(7&%1"',"),"!#1'*-%*:"I'0*<),<"*,1"'-$%0"8+)<$-?0%+*-%1"9%$*.)'0&"$*.%"&-0',<5"
1'(73%,-%1"%88%(-&"',"90*),"<%,%"%/40%&&)',"),"9%%&"RD!S5"6$%0%*&"-$%"0%+*-)',&$)4"9%-6%%,"90*),"<%,%"
%/40%&&)',"*,1"90''1?8%%1),<"9%$*.)'0" ),"-$%"&'()*+" ),&%(-&" )&"(700%,-+2"7,[,'6,5"*,1"3*2"9%"6%*[%0"
-$*," 8'0" 8+)<$-?0%+*-%1" 9%$*.)'0&:" ;," 9739+%" 9%%&5" 6'0[%0&" (*," -0*,&)-)'," 9%-6%%," &4%()*+)\*-)'," ',"
8'0*<),<" *,1" 90''1?8%%1),<" '.%0" -$%" ('70&%" '8" *" 1*2" RXG5" XDS5" &7<<%&-),<" <0%*-" 4+*&-)()-2" )," -$%&%"
9%$*.)'0&5"6$)($"-$%0%8'0%"3*2",'-"),.'+.%"+*0<%?&(*+%"($*,<%&"),"90*),"<%,%"%/40%&&)',"RXFS:""
#$%" 0%&7+-&" '8" -$)&" &-712" *+&'" &7<<%&-" -$*-" &%.%0*+" (*,1)1*-%" <%,%&" *,1" 3'+%(7+*0" 4*-$6*2&"
40%.)'7&+2" )34+)(*-%1" *&" )34'0-*,-" )," %7&'()*+" ),&%(-" %.'+7-)'," $*.%" *+&'" 9%%," )34'0-*,-" )," -$%"
%.'+7-)'," '8" &'()*+)-2" )," -$%" 9739+%" 9%%&:" #$%&%" ),(+71%" -$%" ),&7+)," &)<,*+),<" 4*-$6*2" RDF5" ]]S5" -$%"
-0*,&(0)4-)'," 8*(-'0":"F88%1+.#3#1#)+B+ R]X5"]ZS5" *,1" -$%" ),'&)-'+" &)<,*+),<"4*-$6*2" R]!5"]YS:" #$%"<%,%"
'(#*'-#1+ B9^9a9?-"'*?8.#*8.0-%+ "%$%8-#"" )&" *" 4*0-)(7+*0+2" 40'3)&),<" (*,1)1*-%" 8'0" 87-70%" &-71)%&" '," -$%"
&$*0%1"3'+%(7+*0"9*&)&"'8"&'()*+"%.'+7-)',"),"),&%(-&5"*&"-$)&"<%,%"6*&"1)88%0%,-)*++2"%/40%&&%1"),"&-71)%&"
! DDF"
'8" 8%%1),<?0%+*-%1" 9%$*.)'0&" )," H#3IF*5" !#1'*-%*+ RD]S5" *,1"28'*+ RD!S5" 6$)($" -'<%-$%0" 0%40%&%,-" -$0%%"
),1%4%,1%,-"%.'+7-)',&"'8"%7&'()*+)-2"RDYS6+
" ;," -$%" (0'&&?&4%()%&" ('34*0)&',&" '8" <%,%" +)&-&" 1%0).%1" 80'3" H#3IF*9+ !#1'*-%*9+ *,1" 28'*+
3)(0'*00*2" &-71)%&" RDX5" D!5" DWS5" ',+2" -$%" 8%%1),<?0%+*-%1" +)&-&" 80'3" H#3IF*+ *,1" !#1'*-%*+ &$'6%1" *"
&)<,)8)(*,-"1%<0%%"'8"'.%0+*4:"#$)&"8),1),<"&7<<%&-&"-$*-"),"0%<*01"-'"90*),"<%,%"%/40%&&)',5"-$%0%"3*2"9%"
3'0%"&)3)+*0)-2"),"-$%"0%<7+*-)',"'8"8%%1),<?0%+*-%1"&'()*+"9%$*.)'0&"0%+*-).%"-'"0%40'17(-).%"9%$*.)'0&"),"
H#3IF*+*,1"!#1'*-%*:"#$%"<0%*-%0"&)3)+*0)-2"9%-6%%,"-$%"H#3IF*+*,1"!#1'*-%*+<%,%"+)&-&"0%+*-).%"-'"28'*"
3*2"*+&'"9%"0%+*-%1"-'"-$%"8*(-"-$*-"-$%"H#3IF*+*,1"!#1'*-%*++)&-&"6%0%"9'-$"<%,%0*-%1"80'3"&-71)%&"-$*-"
),(+71%1"1)88%0%,-"(*&-%&"R'6%69+@7%%,&"*,1"6'0[%0&S5"6$%0%*&"-$%"28'*++)&-&"6%0%"<%,%0*-%1"80'3"&-71)%&"
',"6'0[%0&" 4%08'03),<" 1)88%0%,-" 8%%1),<?0%+*-%1" -*&[&" R'6%69+,70&%&" *,1" 8'0*<%0&S:" #'-$"%-+ 016+ RDXS" *+&'"
+''[%1" 8'0" '.%0+*4" 9%-6%%," -$%)0" !#1'*-%*+ 8%%1),<?" *,1" 0%40'17(-)',?0%+*-%1" <%,%" +)&-&" *,1" -$%" 28'*+
,70&%e8'0*<%0" +)&-&"%/*3),%1" )," -$)&" &-712" RD!5"DWS5"*,1" 8'7,1"*"&)<,)8)(*,-"1%<0%%"'8"'.%0+*4"9%-6%%,"
-$%"28'*+,70&%e8'0*<%0" *,1"!#1'*-%*+ 8%%1),<?0%+*-%1" +)&-&5" 97-" ,'-" 9%-6%%," -$%"28'*+,70&%e8'0*<%0+*,1"
!#1'*-%*+ 0%40'17(-)',?0%+*-%1" +)&-&:" ;," 0%+*-)'," -'" -$)&" &-7125" -$)&" &7<<%&-&" -$*-" -$%0%" 3*2" 9%" <0%*-%0"
&)3)+*0)-2" )," -$%"3'+%(7+*0" 0%<7+*-)'," '8" 8%%1),<?0%+*-%1" 9%$*.)'0&" ),"H#3IF*+ *,1"!#1'*-%*5" 6$)($" *0%"
9'-$"40)3)-).%+2"%7&'()*+5+ -$*,"%/)&-&"9%-6%%,"H#3IF*+*,1"28'*5"6$)($"1)88%0"3'0%" )," -$%)0"1%<0%%"'8"
&'()*+"('34+%/)-2"97-"*0%"3'0%"(+'&%+2"0%+*-%1"-'"',%"*,'-$%0"-$*,"-'"!#1'*-%*6+
" #'<%-$%05" -$%" 0%&7+-&" '8" -$%" *,*+2&%&" ),(+71%1" )," -$)&" &-712" &7<<%&-" -$*-" -$%" 37+-)4+%"
),1%4%,1%,-" %.'+7-)',&" '8" %7&'()*+)-2" -$*-" '((700%1" )," -$%" ),&%(-&" ),.'+.%1" *" ('39),*-)'," '8" 9'-$"
7,)@7%"*,1"&$*0%1"3%($*,)&3&:"#$%"8),1),<&"$%0%"&-0%,<-$%,"-$%")1%*"-$*-"<%,%-)("-''+[)-&"$*.%"4+*2%1"
*"6)1%&40%*1"0'+%"),"&'()*+"),&%(-"%.'+7-)',5"6)-$"8%%1),<?"'0",7-0)-)',?0%+*-%1"<%,%-)("4*-$6*2&"4+*2),<"
*"40'3),%,-"0'+%:"
"
(
! DD]"
(
(
#=\EH]C@FDA@E:9(
;" 6'7+1" +)[%" -'" -$*,[" =:" N$4)<+%05" q:" P079%05" T:" E'$%,5" *,1" '-$%0" 3%39%0&" '8" -$%" J+'($" +*9" 8'0"
('33%,-&"',"%/4%0)3%,-*+"1%&)<,"*,1"*&&)&-*,(%"6)-$"('++%(-)',&B"U:"#'-$5"#:">*7<$%0-25"J:"I)&($3*,5"
*,1"'-$%0"3%39%0&"'8"-$%"O'9),&',"+*9"8'0"('33%,-&"',"-$%"3*,7&(0)4-B"T:"J*,1"*,1"K:">0,%.)($"8'0"
*&&)&-*,(%"6)-$"3)(0'*00*2&B"q*1"T'01%($*)"8'0"-$%"9%%&B"*,1"g:"m*0*+*5"T:Q:"=71&',5"*,1"U:"m%,[*-"8'0"
9)'),8'03*-)("*&&)&-*,(%:"
(
6<:<(#=KLB9B:BHE(
#$%" 3)(0'*00*2" 0%&7+-&" 80'3" -$)&" &-712" (*," 9%" *((%&&%1" *-" -$%" U00*2Q/40%&&" 6%9&)-%"
R$--4Hee666:%9):*(:7[e*00*2%/40%&&eS:"
"
"
"
"
"
"
"
"
"
"
"
"
! DDX"
"
"
405.'&3(#16(%#N-&3(
(
4BDL;@( cJ" &PI@;BA@E:<C( F@9BDEJ( US" #$%" 9739+%" 9%%" +)8%" (2(+%" )," -%34%0*-%" (+)3*-%&:" T'1)8)%1" 6)-$"
4%03)&&)',"80'3"RX]S:"JS"F"/"F"8*(-'0)*+"1%&)<,"'8"%/4%0)3%,-:"
"
(
(
(
(
(
(
(
(
(
(
(
(
(
Brood Care 
+ - 
R
ep
ro
du
ct
iv
e 
+ Foundress Queen 
- Worker Gyne 
A B 
! DDZ"
(
(
4BDL;@(dJ(!HAI<;B9HE(HM()=4JA'!<EF(@=67'?5'!8;<BE(D@E@(@PI;@99BHE(F<:<(L9BED(<CC(9BDEBMB=<E:(I;H8@9J(
US"=%*-"3*4"1%0).%1" 80'3"=EU" 80'3"H#3IF*+1*-*+ R(+o"WGXX"40'9%&S6+JS"=%*-"3*4"1%0).%1" 80'3"=EU"
80'3"!#1'*-%*+RDXS"1*-*+R(+o"XXY+40'9%&S:"
(
"
"
(
(
(
(
(
(
A B 
C D 
! DD!"
(
(
4BDL;@( 7eJ( !HAI<;B9HE( HM( )=4JA'! <EF( @=67'?5'! 8;<BE( D@E@( @PI;@99BHE( F<:<( L9BED( 9L89@:9( HM( D@E@9(
;@C<:@F( :H( M@@FBED( <EF( ;@I;HFL=:BHEJ(US"=%*-"3*4"1%0).%1" 80'3"=EU" )," #%&-" D:" JS"=%*-"3*4"1%0).%1"
80'3"=EU"),"#%&-"F:"ES"=%*-"3*4"1%0).%1"80'3"=EU"'8"!#1'*-%*+@VEO"1*-*"RD]S:"
(
(
(
(
(
(
(
A B C 
Test 1 Test 2 Polistes 
! DDY"
(
4BDL;@( 77J( !;H99[9I@=B@9( =HAI<;B9HE9( HM( )=4JA'L! @=67'?5'L! <EF( 2#7'! 8;<BE( AB=;H<;;<O( D@E@( CB9:9J"
E',-),<%,(2"-*9+%&"'8"'.%0+*4"9%-6%%,"&)<,)8)(*,-"<%,%"+)&-&"8'0"H#3IF*+I%%1),<"*,1"O%40'17(-)',"P%,%"
C)&-&+R-$)&"&-712S5"!#1'*-%*+8%%1),<?"*,1"0%40'17(-)',?0%+*-%1"<%,%"+)&-&"RDXS5"*,1"28'*+,70&%e8'0*<%0"+)&-&"
RD!5"DWS:"8+.*+7%&"*0%"80'3"I)&$%0_&"Q/*(-"#%&-&"R*9'.%S"*,1"&)37+*-)',&"R9%+'6S:"P0%%,"o"&)<,)8)(*,-"R8+z"
G:GZ5"9'-$"-%&-&S"1%<0%%"'8"'.%0+*4"9%-6%%,"+)&-&5"6$)-%"o"1%<0%%"'8"'.%0+*4",'-"&)<,)8)(*,-:"
(
 
 
 
 
 
(
(
(
(
(
(
(
Bombus Feeding 
Polistes 
Feeding 
p = 0.022 
p = 0.009 
Sig N.S. 
Sig 18 85 
N.S. 136 1190 
Bombus Feeding 
Apis 
Nurse/
Forager 
(cDNA) 
p = 0.222 
p = 0.187 
Sig N.S. 
Sig 80 647 
N.S. 93 862 
Bombus Feeding 
Apis 
Nurse/
Forager 
(oligo) 
p = 0.751 
p = 0.716 
Sig N.S. 
Sig 65 528 
N.S. 454 3382 
Bombus Reproduction 
Polistes 
Rep. 
p = 0.663 
p = 0.519 
Sig N.S. 
Sig 16 24 
N.S. 585 804 
Bombus Reproduction 
Apis 
Nurse/
Forager 
(cDNA) 
p = 0.746 
p = 0.714 
Sig N.S. 
Sig 296 431 
N.S. 403 552 
Bombus Reproduction 
Apis 
Nurse/
Forager 
(oligo) 
p =0.976 
p = 0.963 
Sig N.S. 
Sig 203 390 
N.S. 1471 2365 
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